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TO WIN THIS FIGHT! 


3 Million Tons of iron and steel scrap are wanted every month... Are 


you doing your part to help America win her battle of production ? 
CONSERVATION AUTHORITIES RECOMMEND THESE 8 STEPS TO GET IN THE SCRAP 


Put some one individual in charge of scrap in all de- 
partments of your business and GIVE HIM AUTHOR- 
ITY TO ACT. 


Comb the plant and yards for dormant scrap, aban- 

doned equipment, old boilers, pipe, moulds, obsolete 
dies and parts, material now being destroyed which has 
salvage value. 


Survey all plant equipment, particularly idle stand- 
by or discarded machines, with a view to applying 
or converting them to useful production. 


SEGREGATION: 

Identify, classify and segregate scrap and supervise 
its handling to avoid contamination. This will increase 
its value. 

Provide separate containers, clearly marked, tor each 
class of scrap material. 

Repair or rework worn or broken cutting tools Keep 
unusable small pieces and turnings segregated. Even 
high speed steel grinding dust is valuable. 

Dismantle discarded equipment promptly into its 
components—electrical, fastenings, lumber, etc.—so 
that these parts may be utilized or scrapped. 


Sort blanks, short ends, cut-downs, clippings, etc., 
for possible reuse for smaller parts made in the same 
or other departments. 

Recover and reclaim used cutting oils, lubricants, 
surplus paints and spray finishes. 

Sort sweepings and miscellaneous waste to recover 
scrap values. 


Constant reminders in the form of posters, illustra- 

tions of right and wrong methods, pay envelope en- 
closures, house organ publicity, etc., are potent aids 
to the conservation program. 


Release for scrap, obsolete engravings, electrotypes, 
and standing types for catalogs, forms and advertis- 
ing material. 


} Bees ace all refuse to detect avoidable waste and 
excessive rejections. Educate production executives 
to correct such conditions at the source. 


For information and assistance on special phases of 
conservation and salvage communicate with Indus- 
trial Salvage Section, Conservation Division, War Pro- 
duction Board, 9th Floor, Washington Gas Light Build- 
ing, Washington, D. C., or with nearest regional office 


The metallurgical experience of our technical staff is available 
to aid you in these and other technical phases of metal salvage. 






THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK, N. Y. 
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THE ARMY ORDNANCE ASSOCIATION 





The Aims, Purposes, and National Officers of the Society 


HE Army Ordnance Association, a national society 

of more than 10,000 American citizens, was 
founded in 1919, “pledged to industrial preparedness 
for war as our nation’s strongest guaranty of peace.” 
The society was incorporated under the laws of the 
District of Columbia in 1928. Its entire energies are 
now dedicated to victory for the armed forces of the 
United States. For the duration of the war it is 
“pledged to victory—complete, absolute, final.” 

The Association has endeavored during the past 
twenty-two years to keep alive an interest in and 
knowledge of the design, production, and maintenance 
of military armament. This it has done through periods 
of public lassitude and times of great national emer- 
gency. Until 1940 there was no peace-time armament 
industry in the United States for the production of 
ordnance. Now all American industry is being geared 
rapidly for victorious war production. 

The principal objective of the society is an active 
membership of American citizens to assist in the 
design, development, procurement, production, main- 
tenance, and supply functions of the Ordnance Depart- 
ment of the United States Army. When peace returns 
this body of informed citizens will again continue to 
be a bulwark of knowledge, experience, and ability 
upon whom the Armed Forces of the United States 
can rely for technical and scientific assistance and for 
industrial preparedness. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its 
aims. Its elected officers and directors serve without 





remuneration. Membership, to which American male 
citizens are eligible, is four dollars a year. (Applica- 
tion facing p. 516.) There are nineteen local chapters 
of the Association throughout the United States. 

Army Orpnance, the journal of the Association, js 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times 
know its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
codperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Our Arms Must Win 


American Industry’s Answer to the Challenge from the Pacific 
Joseph C. Grew* 


OURS is the first large group of fellow countrymen 

that I have had the privilege and pleasure of meeting 
face to face since returning from Japan. For me it is there- 
fore a thoroughly memorable occasion. But the real inspira 
tion of this meeting springs from what you arc, what you 
have done, and what you are doing. You symbolize the 
backbone of the civilian par- 


desire of all to contribute, individually and collectively, their 
maximum potentialities of service to our national effort to- 
ward winning this war. But many of those with whom | 
have talked seem to have no real comprehension of what we 
are up against, no real comprehension that we are not fight 
ing distant enemies merely to preserve our national “in- 

terests’ but, in fact, to pre- 





ticipation in the war effort 
of our country, and in your 
contribution to that effort 
you have achieved outstand- 
ing success. 

Permit me to express my 
sincere and hearty congratu- 
lations to the workers and 
the management of the Rem- 
ington Arms Company = the war production effort. 
having won the thanks of 


our Government and coun- 


nance Association- 


try as expressed in the award 
of the five “E’s” which you 
Effort, ef- 
ficiency and effectiveness— 


receive today. 


THIS tribute to the management and workers of one 
of our country’s greatest arms producers in the current 
war can be applied equally to the hundreds of similar 
industrial organizations which have been or will be 
cited for arms-production excellence. The Army-Navy 
“E” recently has been awarded to many producers of 
ordnance and will be awarded during coming months 
to many more in recognition of outstanding work in 


Army Orpnance—the journal of the Army Ord 
adds its commendation to these 
many recipients of well-merited honors. All of them 
are part and parcel of American industry, By the 
same token they are an integral part of the military 
strength of our nation now mobilized for victory. 


serve our national life—our 
existence as a free and sov- 
ereign people. Make no mis 
take about this. I know at 
least enemies 


one of our 


intimately—the Japanese— 
and I know beyond perad- 
venture that the dearest wish 
and intention of that enemy 
is so to extend their victories 
and and 


that ultimately they will be 


conquests power 
in a position to subject us 
also to the status of the peo 
ple of the lands already con- 
quered. That means just one 


whatever those “E’s” may a ee thing: Our freedom, the 
officially and specifically Through the work of these producers, the fighting freedom of our priceless 
stand for—those three words nenaies of oor canary and of the l nited Nations are be- American heritage, disap 
seem to me accurately and ing furnished weapons of the finest quality and in pears. Yes, that is their 


appropriately to represent 


your record and_ your 


achievement up to date. 
There is still a long road, 
probably a very long and 
difficult ahead. You 





road, 


great quantity. This arsenal, composed of military and 
civilian forces on the one hand and management and 
workers on the other, will eventually mark the de 
struction of the ruthless Japanese menace so vividl) 
described here by Ambassador Grew.—Eo1ror, 


dearest wish—to control not 
only their Oriental neigh- 
bors but Occidental peoples, 
especially those of America. 
Megalomania—if you will— 


but it’s true. Hitler suffers 








have given concrete evidence 
that you can, and clear indication that you will—to the end— 
meet the test. 

This well-merited honor stands as a splendid example to 
our country, and, more than that, it stands as a ringing plea, 
a plea that this great record of yours—this record of strike 
less effort, efciency and effectiveness, this record of almost 
unexcelled expansion and progressive intensiveness in pro 
duction—be emulated from end to end of our embattled but 
still groping land. 

“Our still groping land.” Groping for what? I will try 
to tell you of my impressions on returning home after long 
and difficult years abroad. From many talks with many 
different elements of our people I sense the most earnest 


*United States Ambassador to Japan, February 19, 1932- December 8, 


1942 
_An address delivered at ceremonies incident to the award of the Army 
Navy Production Citation for Excellence to the Remington Arms Com 


pany, Bridgeport, Conn., September 14, 1942. 
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from the same disease, and 
it needs no doctor to diagnose the symptoms. 

“It can't happen here,” people said, but, alas, it can. 
Pearl Harbor couldn't happen—but it did. And all the rest 
of it will happen if some of our countrymen continue to 
grope—to grope blindfolded for the facts which are clearly 
before them, if they will only remove the bandage from 


their eyes. 


Many have said 


ready but that our leaders must show us the way. Show the 


to me that the American people are 


way? If any one feels that our leaders have not pointed out 
the way, let him read again and again the statements and 
declarations of our President, of our Secretary of State and 
others of our high officials, made with the support and co 
operation of many other leaders of public thought. Haven't 
our leaders month in and month out given us our bearings, 
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charted our course, told us what lay ahead, what we now 
are fighting for, and what we may expect if we fail in that 
fight? Haven't they asked for our maximum efforts in pro- 
duction, for our individual and collective self-sacrifice of 
the nonessentials of life, for hard thinking and resolute 
action on our part, not in terms of our daily convenience but 
of our daily contribution? 

Why waste invaluable time and energy in bickering about 
details, about nonessentials? Why not let come to the fore 
and give full play to our American initiative and resourceful- 
ness and the inherent toughness of earlier difficult days? A 
very great number of our fellow countrymen are imbued 
with the finest spirit of self-sacrifice and determination to go 
all-out in their war effort. They are wide awake and function- 
ing to their full capacities. Others among our countrymen 
are similarly eager to serve but are not yet fully awake to 
the realities of the situation. They have failed to analyze 
the dangers which confront us or to realize the full grimness 
and potential desperate demands of this war which we are 
waging actually to preserve our liberty—waging to preserve 
the very principle of liberty. Others among our fellow 
countrymen are quite simply still asleep. 


LET me merely say this: Since coming to Washington | 
have seen at close hand, personally and intimately, the grim 
determination and decisiveness of those leaders of ours. The 
problems which they have to face are among the greatest 
and most difficult in the history of our nation, But those 
problems, one by one, are being faced and dealt with in that 
very spirit of determination and decisiveness which fills me 
with patriotic pride. I was in Washington in 1917. The war 
eflort of our country then was amateurish compared with 
our war effort now. I have talked directly with the officers 
of our joint chiefs of staff, with large groups of our Army 
and Navy officers, with production management, with the 
members of our strategic services, and with many others 
from ‘the President down. Some of their problems seem 
almost insuperable, but the spirit of their determination to 
solve those problems is absolutely invincible, and they are 
solving them, hour by hour and day by day. If only our 
people, our people as a whole, will realize the dangers which 
we are up against, what we stand to lose by failure, what we 
must and will gain by victory—if only our people as a 
whole will get in and push to the maximum of their several 
capacities! 

Do you know what use the foreign propaganda radio 
stations are making of this groping of the American people? 
They constantly broadcast our disunity, our domestic bicker- 
ings, our strikes and political schisms. Every instance of such 
disunity that appears in our press is avidly seized upon and 
amplified and flaunted throughout the enemy countries. 
They believe, or pretend to believe, that we are an effete 
nation, reared in the lap of personal comfort, vitiated by 
luxury, unable to meet the supreme test of war... . 

And now, a word about the Japanese, especially the 
Japanese workers. To you, I am sure there is nothing unusual 
about free workers and free management assembling in a 
free country. Benjamin Franklin once said that we never 
miss the water until the well runs dry. I have spent the last 
ten years in a country where the well of liberty has always 
been dry. A meeting such as this in Tokyo or Osaka or 
Nagoya would be unthinkable. Neither in those cities nor 
anywhere else in Japan is the worker more than an un- 
resisting pawn of the militarists 
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Indeed, I can picture the worker of Japan only 
working clothes, bearing upon his back a 


in his 
: huge Japanese 
character—the name of his employer. Each man bears upen 
his back this rubber stamp, a symbol of his servitude. 4 
symbol of the fact that he is merely an impersonal tool jp 
the hands of those who rule his country’s destiny—a tool - 
be used indiscriminately and without regard for his per- 
sonal and individual well-being. 

The Japanese worker has nothing to say about his Wages, 
which before the war were barely enough for his subsistence 
and sti!l undoubtedly are. He has nothing to say about his 
hours, which are long and back-breaking. If he has any 
union at all, it dare not lift its voice. It has been driven 
underground by the brutal methods of the “thought-control” 
police. In fact, there is almost nothing that he has any say 
about from the moment that he comes into the world until 
the moment when, worn out by unhealthful working con 
ditions, long hours, and poor diet, he takes his leave of it 
forever. 

This is what it means to be a worker in Japan. This, or far 
worse, is what it means to be a worker in any country which 
falls before Japan’s armed forces, 

Yet we must not be misled by the abject poverty and 
regimentation of our enemies. The conditions I have c& 
scribed would lead free Americans to revo!t. But Japan js 
a country far different from our own in every conceivable 
way. Under these conditions the Japanese workers have 
docilely toiled to build a military machine. which has swept 
across eastern Asia like a tidal wave and will sweep still 
farther if allowed to do so. 

The Japanese people have been accustomed to regimenta- 
tion since the very birth of their nation. There are Japanese 
living today who were born when their country was still a 
feudal land, when every feudal lord held the power of life 
and death over his so-called common people. We in the West 
shook off feudalism many centuries ago. In Japan it existed 
so recently that it has left a vast heritage of almost prostrate 
subservience to birth and authority. 


THE men who rule Japan today have taken full advantage 
of the docility of the Japanese people to create a formidable 
military and economic machine. If a man will yield him- 
self to hypnotism, it is as easy to convince him that he is a 
roaring tiger as to make him believe he is a gentle lamb. 
The Japanese militarists have hypnotized their fellow country- 
men into believing they are roaring tigers, and they will 
continue to try to act like tigers until the black spell has 
been broken. 

These ruthless architects of aggression have carried out 
their plans with diabolical cleverness. Their campaign of 
propaganda has been long and incessant. Even Japan’s handi- 
caps have been used to strengthen her for war. The low 
standard of living of the Japanese people, for example, has 
been used to inure them to a Spartan life. Today, the 
Japanese soldier on the fighting front, the Japanese sailor in 
his cramped ship, and the Japanese worker in his gloomy 
factory, can alike live on a diet so meager that any American 
on the same diet would soon collapse. 

The traditional subservience to authority has been used 
to lead the Japanese workers to accept a degree of regimenta 
tion which in some respects exceeds that of better-known 
Nazi Germany. And this regimented industrial machine has 
been turned to one purpose—the production of the tools ot 
war. The very failure of Japan’s war against China has been 
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wed to induce the Japanese people to accept placidly severe 
asures of contro! and rationing—measures of such severity 


me 
that without the psychology of war they would surely lead 
thi 8) ) ) 


to revolt. 

Above all, the men who rule Japan have used their efficient 
propaganda machine to instill in every Japanese a fanatical 
devotion to his country. Even those who hate their nation’s 
entry into this present war have buried their personal feel- 
css. Even they have come to accept the belief that the 
future of their country depends upon the outcome. We 
would be deluding ourselves if we believed that any _per- 
sonal sacrifices which the Japanese people might be called 
upon to make would lead to any cracking of their morale. 
Yamato Damashi—the spirit of Japan—has been stronger 
during recent The undeniable 
successes of their armies, sweeping across Malaya, Burma, 
the Philippines, the Netherlands East Indies, and many of 
the islands of the southwest Pacific, have given them tre- 
mendous confidence in their ability to win. They know that 
they have a long and difficult fight before them, They be- 


months than ever before. 


lieve that by grim endurance they will grasp victory. 


THIS confidence is based not only on the successes of their 
own forces, but on false contempt for the fighting ability of 
their enemies. The Japanese are well aware of the technical 
achievements of the Western powers—so well aware, in- 
deed, that they have taken many of these achievements and 
adapted them to their own use. They are well aware of the 
high standard of living of Western peoples. But they believe 
that this high standard has brought a softness—even a 
degeneracy—to Western civilization. They believe that we 
Americans and our allies are too complacent, too well-fed, 
to be willing to make the sacrifices necessary for victory. 

This is the real challenge to America—the challenge of a 
people who have been hypnotized into believing that de- 
mocracy weakens those who possess it, that a high standard 
of living weakens those who enjoy it, that peace and the love 
of peace weaken those who cherish them. It may come as a 
shock to some of us to realize how scornful of us are those 
with whom our relations have been too often governed by a 
careless sense of superiority. Too long have we nurtured the 
illusion that the Japanese is an insignificant person whose 
achievements are poor imitations of our own achievements. 
The Japanese is physically small, but he is sturdy. We might 
say that he is halt-starved, but he is Spartan. He is imitative, 
but he is also capable of adapting himself easily and quickly 
to new conditions and new weapons. He is subservient, but 
his very subserviency is the expression of a fanatical loyalty 
toward his country and his emperor. He is a clever and 
dangerous enemy—one who will compel us to use all the 
intelligence and all the strength of which we are capable . . . 

And as for us, what is our answer to this challenge from 
across the Pacific? What is our reply to these little islanders 
who believe that we are weak and of divided mind in our 
hour of peril? 

I do not know that I have been back in the United States 
long enough to have a final answer to this question. But | 
do believe that I have seen enough and talked to enough 
people to get something of the feel of my native country in 
this year of crisis. Perhaps the very fact that I have been 
away from America for some time may enable me to see 
somewhat more clearly the changes which have taken place 
in the transition from peace to war than if I had been here 


to live through them from day to day. 


No one returning to this country after a long absence can 
fail to be impressed by the way our great industrial capacity 
has been converted to the production of munitions. No one 
can fail to be impressed by the vast armies which are being 
mustered around us and the great fleets which are being 
hammered into shape. But we have by no means neared the 
limits of achievement. What we have done to date we have 
accomplished through the comparatively easy first stages of 
transtormation of our industrial machinery and our vast 
store of man power from the purposes ol peace to those ol 
war. We are like a football team running through its prac 
tice plays against the scrubs. The players carry out their 
assignments, but the punch, the determined plunge which 
brings victory in the big game, is lacking. We must pull 
ourselves up short. We must stop groping. Let us make no 
mistake. This is the real thing, played for keeps 

A friend of mine recently wrote me: “You will find this 
country sound in feeling, but still unable to realize that we 
are involved in a desperate war.” 

I understand very well how difficult it is for the people of 
this country, many thousands of miles from the fronts where 
the actual fighting is taking place, to realize fully just what 
this war means. I myself sometimes find it difficult to believe 
that but a few short weeks ago I was, for all practical pur 
poses, a prisoner in a country ruled by fanatics determined 
to destroy the United States and all that she stands for. But 
we must not allow this remoteness from the battlefront to 
lull us into a sense of false security. This is war to the finish. 
The Japanese understand this—peasants as well as admirals 
and generals. They have gambled everything on their beliet 
that we are too soft, too divided among ourselves, to stand 


before the fury of their attack—indeed a furious attack. 


THIS war was bred by fanatical militarism. That fanaticism 
is being met now by the heroism and the righteous fury of 
our own air forces, by dauntless frontal attack by our 
Marines, by the ships, the guns, and the heroic men of our 
navies and our armies. | need not recount for you how our 
men on the firing lines, face to face with the foe, and our 
women behind those lines with their spirit, determination, 
effectiveness, and sacrifice, are beating back the enemy’s am 
bitious will to conquer. They at the fighting fronts can 
handle anything the Japanese can send against them if, and 
it is an important “if”, each and every one of us—you and 
I—gives them his utmost support. The ruthless will which is 
driving the Japanese nation toward conquest knows neither 
gentleness nor mercy. It is utterly ruthless, utterly cruel, and 
utterly blind to any of the values which make up our civiliza 
tion. The only way to stop that will is to destroy it. 

It is up to each one of us, to every American, to see the 
picture as a whole, to realize that we are fighting for our 
individual and national existence and for everything that 
each one of us holds dear, and to gain from that realization 
inspiration, zeal, courage, and determination to harness all 
our energies into a tremendous effort—an epochal effort that 
will make our victory sure 

This is our task—the task of our own great country and 
of our allies of the United Nations. Let us stop groping. It 
is a task in which you, employers and workers of America, 
have an immense part, a vital part to play. Play it well. If 
you fail—please mark my words—you pass into slavery, and 
all America passes into slavery with you. But you will not 
fail—we will not fail—because we are free men living in a 


free country, able and determined that we shall remain free. 
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The Fourth Defense Service 


Civilian Organization for Air-Raid Protection 
Col. A. M. Prentiss* 


IVIL air defense may be broadly defined as the com- 

bined efforts of the armed forces and civil population 
of a nation to protect the country against hostile air attack. 
It comprises two general categories of activities, collectively 
known as active defense and passive defense, Active defense 
consists in positive measures employed by the armed forces 
of the nation for actively 


within its boundaries in accordance with the broad principles 
and policies laid down by the Federal Government and to 
insure that each community in the state does its part in 
the local scheme of defense. The mayor of each incorporated 
city and town in turn is responsible for the organization of 
his community in accordance with the general state scheme 
ot defense and for seeing 





combating enemy air at- 
tacks, such as defending air 
forces, antiaircraft artillery, 
balloon barrages, and the 
Aircraft Warning Service, the 
preparation and operation of 
which are responsibilities of 
the military authorities. 
Passive defense, on the 
other hand, consists in the 
negative measures employed 
by the civil authorities for 
the protection of the civil 
population, municipalities, 





Ss 


that all practicable steps are 
taken to provide his com- 
munity with the necessary 
means and measures of pro- 
tection. 

In order to carry out the 
Federal Government’s re- 
sponsibility for civil air de- 
fense, the President created, 
by Executive order dated 
May 20, 1941, the Office of 
Civilian Defense, charged 
with the mission of organ- 





izing, supervising, and co- 





and industrial establishments 
against the consequences of 
hostile air attack and in- 
cludes means to: (1) Mini- 
mize the damage of air 
attack against our cities and vital industrial areas; (2) Pre- 
vent impairment of national war effort through 
demoralization of the civil population; (3) Avoid disruption 
of our normal civilian life. 

When to passive air defense is added those measures 
necessary to protect the population against enemy aggres- 
sion in the form of internal disturbances fomented by sabo- 
teurs, fifth columnists, and other subversive elements, we 
have what is known broadly as “civilian defense.” In con- 
junction with our Army, Navy, and Air Forces, it forms the 
fourth branch of our national protection. 

Since, under our form of government, state and local au- 
thorities are required to furnish protection to life and prop- 
erty within their jurisdictions, it is the responsibility of the 
several states and municipalities, in the execution of their 


1. Boston, Mass.; 2. New 


4. Atlanta, Ga.; 5. 


our 


constitutional police power, to take adequate measures for 
the protection of their civil populations from air attack as 
well as other forms of aggression within their territorial 
limits, And so the responsibility for providing for adequate 
passive defense in each community devolves upon the state 
and local authorities. 

The réle of the Federal Government in passive defense is 
primarily supervision and codrdination, the establishment of 
fundamental principles and policies of protection, and the 
direction of civilian tffort by assisting public and private 
agencies to carry out their responsibilities in this matter. The 
function of each state government is to see that steps are 
taken to organize an effective scheme of passive defense 


*Author: “Civil Air Defense,’’ 1941. Coauthor (with Col. George J. B 
Fisher, C.W.S.): “Chemicals in War,” 1937. Commanding Officer, Pine Bluff 
Arsenal, Pine Bluff, Ark. Colonel, Chemical Warfare Service, U. S 
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ordinating the efforts of all 
echelons of government in 
this Following 
promptly the establishment 
of the Office of Civilian De- 
fense, its director established regional offices which consti- 
tute the links between the state and local authorities and the 
Government in all civilian-defense matters (Fig. 1). 


3. lore, I ; 1 
Baltimore, Md.; field. 


BEFORE passing from the national and state responsibili- 
ties for civil air defense to consider the problem in its local 
aspects, it is desirable to glance for a few minutes at a vital 
connecting link between active and passive defense. I refer 
to the organization that is generally known as the Aircraft 
Warning Service. . 

In order that the means of active and passive air defense 
may be brought into action against hostile air attack in 
sufficient time to be effective, it is necessary that provision 
be made to detect enemy aircraft approaching any part of 
the national frontier, to trace their flight over the invaded 
areas, and to give timely warning to defense activities and 
inhabitants in such areas before the arrival of the attacking 
airplanes. This is the function of the Aircraft Warning Serv- 
ice, and upon its efficient operation depends the success of 
the whole machinery of air defense. 

Since the Aircraft Warning Service serves both the active 
and passive air defense, it is, strictly speaking, not an 
organic part of either organization, However, inasmuch as 
its primary mission is to warn the agencies of active defense 
so that they may have time to get into action and oppose the 
threatened invasion, the Aircraft Warning Service is oper- 
ated by the military as an adjunct to the active air defense. 
At the same time, since the Aircraft Warning Service also 
serves to set in motion the whole machinery of passive air 
defense, it is an essential prerequisite of that organization. 
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For these reasons, the Aireraft Warning Service may be 
proper!) regarded as the connecting link between the active 
and passive air detense ( Fig. 2). . . 

The Aircraft Warning Service consists essentially of means 
for collecting and disseminating information concerning hos- 
tile aircraft approaching or crossing the national frontier, so 
that eflective measures can be taken to protect the threatened 
area from air raid or invasion. It is the specific mission of the 
Aircraft Warning Service to transmit promptly warning 
messages to all responsible military and civilian installations 
and to each community in the threatened area. Thereafter, 
the responsibility for disseminating these warnings within 
the boundaries of the community devolves upon the local 
director of civilian defense acting through his agents duly 
appointed for this purpose. It is essential that this line of 
demarcation be kept clearly in mind. 

From the viewpoint of the local authorities, the measures 
required for organizing a community for passive defense are 
roughly as follows: 

The mayor of each city appoints a prominent business 
man of outstanding executive ability and reputation in the 
community as commander of the citizens’ defense corps, 
with authority to supervise and codrdinate all the activities 
within the city having to do with the protection of the 
civilian population against air attack in its broadest aspects. 
This commander, together with assistants and a staff, formu- 
lates general plans for passive defense, supervises the organi- 
zation and operation of the scheme of defense in accordance 
with existing plans, and uses the existing public and private 
agencies and public utilities to the maximum extent. 

The commander of the citizens’ defense corps provides an 
organization for the instruction of the public as to the powers 
and limitations of air attack and what measures are to be 
taken to counteract the effects of such attacks. The object of 
this instruction is to insure that each citizen knows what to 
expect in case of air bombardment and what he should do in 
such an emergency, both in his official or business capacity, 
and also as a private citizen. This commander also provides 
an organization of key personnel to operate the scheme of 
passive defense and train them in their specialized duties. 
This requires a control center for operating the various in- 
strumentalities of passive defense and schools for training 
the necessary operating personnel. The commander of the 
citizens’ defense corps reports directly to the mayor and is 
coordinate with the heads of other major departments of 
city government. The commander supervises and coérdinates 
the activities of civil air defense (Fig. 3) as described below. 


THE control center is the heart of the passive defense 
organization of the community. It serves as a headquarters 
for the commander of the citizens’ defense corps and his staff. 
It receives air-raid warning messages from the air-raid warn- 
ing district center and transmits such messages to the proper 
recipients, issues signals for air-raid alarms, receives reports 
of air-raid damage from wardens, and dispatches operating 
units to bombed areas. In communities requiring more than 
one control center, it is necessary to establish a main control 
center to coérdinate the action of the various other centers. 
The functions of the main control center will parallel on a 
broader scale and a higher level the functions of the subor- 
dinate centers, and will receive reports from these subordinate 
centers rather than from wardens. It will control the move- 
ment of services between the subordinate control centers 
rather than within a subordinate control center. 


It is essential that each headquarters be aware of and in a 
position to control the main movements of the component 
parts of the civil air defense machinery as the general situa- 
tion in its area may require. The cardinal principle of opera- 
tion of the passive defense system as a whole should be 
centralization of control and decentralization of operation. In 
theory, this control should be complete; but in practice, lati- 
tude must be allowed subordinate units according to the 
extent and character of the area in which they operate and 
the nature of the service. The system also must provide for 
independent action of subordinate parts of the organization 
when contact is lost with higher authority. 

The control organization should therefore be flexible, and 
each local authority must consider, within the general frame- 
work, what particular scheme is best suited to the needs of 
its community. In small towns and rural areas the control 
organization may be very simple, and existing facilities will 
probably suffice if properly organized for this purpose. In 
larger towns and cities a higher degree of organization is 
required; hence the control mechanism must be more elab- 
orate and the existing facilities must be supplemented. 


DHE chief of the fire department is responsible for the 
organization and training of auxiliary firemen and rescue 
squads in addition to his regular duties. He also provides an 
organization for fire precautions. On reports of incidents in- 
volving fire or demolition of occupied buildings received 
at the control center, the chief of the fire department orders 
the dispatch of apparatus or units of auxiliaries, subject to 
confirmation by the commander or his executive officer. The 
problem of protecting a city against incendiary attack differs 
from ordinary peace-time fire protection chiefly in the much 
larger number of fires that may occur simultaneously in any 
given area and in the peculiar action of incendiary bombs. 

Under normal peace-time conditions, the organization and 
equipment of a permanent city fire department are correctly 
based on the premise that numerous fires will not occur at 
the same time. Long years of experience have shown the 
maximum number of fires that may normally occur simul- 
taneously in any given area. This is but a small fraction of 
those which may be produced in the same area by a single 
incendiary attack. War conditions, therefore, introduce a 
fundamentally new factor which greatly affects the whole 
basis of organization and equipment of permanent munici- 
pal fire departments and seriously complicates the problem of 
water supplies. In time of war, each separate fire in a con- 
gested area must be regarded as a potential conflagration, 
and it is accordingly important to frame a war-time fire- 
fighting organization with a view to dealing with as many 
fires as possible in their incipient states. 

The chief of police is responsible for organizing and train- 
ing auxiliary police and bomb squads in addition to his 
duties as head of the city police department. Regular activi- 
ties are arranged, such as police system, beats and patrols, 
and special guards as may be required during alert periods 
and to guard against sabotage. The chief of police prepares 
maps showing police precincts or other police subdivisions of 
the city, location of police stations, jails and prisons, the 
special alarm system wiring, report boxes and alarms of the 
police system, and the location of bridges, plants, reservoirs, 
and buildings requiring special police guards or police sur- 
veillance. Upon report of an incident requiring police dis 
position, he dispatches the necessary forces with approval of 


the commander or executive officer. 
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A very hazardous condition exists when bombs fail to ex- 
plode or have long-delay fuzes. Bomb squads are organized 
under the direction of the police department to cope with 
this situation. These squads are very highly trained in the 
handling of explosives and the removal of duds or unex- 
ploded bombs. They must know whether or not a bomb 
has exploded deep underground without leaving any external 
or visual signs or whether the bomb is still unexploded. They 
determine, according to the circumstances, what action is to 
be taken, the size of the sur- 





ed 
as Messengers are also his concern. It is his duty to instruct 
. \ 


the people what to do in case of air raids, to guide and idvis 
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citizens during such an emergency, and to see that all local 
laws affecting the public are carried out during an air attack 


AN air-raid warden is a responsible citizen of the com- 
munity, chosen to be a leader and adviser of his neighbors 
in a small area in which he is known and respected. He will 
not normally be used outside the immediate neighborhood 


of his home or place of busi. 
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buildings themselves wholly 











or partly demolished, but 
frequently the occupants are 
trapped and the adjoining 
streets blocked by the resulting debris. The latter is par- 
ticularly true where multistoried masonry buildings are lo- 
cated abutting or close to the sidewalks. The prime duty of 
the rescue squads is to save people trapped under debris 
caused by demolition bombs or to remove dead persons when 
it can be done without further risk to life. 


‘THE wardens’ division is the heart of the civil air defense 
organization. It is the embodiment of the civilian defense 
program to the average citizen, for upon it falls the burden 
of seeing that the public knows what to do during an air 
raid. The wardens see that the public obeys the many regu- 
lations made by the local authorities for the public safety, 
they formulate schemes for protection of private residences, 
and they educate the public as to duties and responsibilities 
of the individual householder. The wardens’ division is the 
principal means of insuring that the general scheme of pas- 
sive defense operates effectively and expeditiously in an 
emergency, and that hysteria and panic are prevented. 

The chief of the wardens’ division is responsible for the 
supervision, organization, training, and operation of air- 
raid wardens and fire watchers, and for the disposition of 
emergency food and housing units assigned to him. 

The proper posting of fire watchers falls to the warden. 
Measures for protecting schools, apartments, homes, hotels, 
theaters, churches, and stores against air raids are his re- 
sponsibility. The organization of such supplementary services 


Fic. 2. ORGANIZATION OF THE AIRCRAFT WARNING SYSTEM 


the sector, comprising a resi- 


dent population varying 


from a maximum of 1,000 
in the most congested parts of the city, to a minimum of 500 
in outlying residential sections. It is controlled by a wardens’ 
post staffed by a senior air-raid warden with three or more 
assistant air-raid wardens. In smaller cities, the wardens re- 
port directly to the message center of the control center. 
One control center will service an urban population of 
100,000. 

The size of city blocks in American cities varies consider- 
ably, the average being about 12 blocks to the lineal mile, 
or 144 blocks to a square mile. With an average population 
of 36,000 per square mile, each city block in a congested 
area would contain about 250 residents. Two city blocks, 
with a resident population ot 500, would constitute an aver- 
age air-raid wardens’ sector, and would cover a square area 
of one-sixth of a mile on the side. In large cities under such 
conditions, a wardens’ post is allotted for each four adjoin- 
ing sectors, and 1s placed as nearly as possible in the center 
of the square constituting the four sectors. This is known as 
a district. It is desirable to group several districts, usually 
ten, under a division or precinct warden, and a maximum of 
three division or precinct wardens under a zone warden. 

In congested areas, then, a district warden’s post is estab- 
lished in each district which has a resident population of 
about 2,006 and covers a square area approximately one sixth 
of a mile on a side. These boundaries and the number of sec- 
tors in a district or districts in a division are very flexible, 
their size and number being determined by the layout and 
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population of the various sections of a city. Each sector 


warden’s post is manned by one senior warden and three or 


more 
warde 
and p 
This will permit shorter shift hours and longer off-duty 


assistant wardens known as second, third, and fourth 
ns. It is very desirable to have a number of alternate 
art-time wardens in addition to the regular wardens. 


hours for each during a stand-by period, During an alert, 
all wardens report. 

The chief of the emergency medical division is responsi- 
ble for the organization and 


This work, which is performed by demolition and clearance 
crews, is not to be confused with the ordinary clearance of 
loose debris performed by rescue squads. 

To meet such situations, provisions are made by the de- 
molition and clearance crews to remove promptly any ob- 
struction in streets and public places, no matter how massive 
or difficult the task, and to demolish and clear away heavily 
damaged buildings and other structures that constitute a pub 
lic hazard. Road-repair crews work in close collaboration with 

the demolition and clearance 
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depots. On report of incidents involving casualties, he orders 
the dispatch of medical field units, subject to confirmation by 
the commander or executive officer. 

Since air raids on urban communities are likely to pro 
duce a large number of casualties among the civil popula- 
tion, it is necessary to provide means for their prompt collec- 
tion, first-aid treatment, and admission to hospitals when re 
quired. It will be necessary to provide additional treatment 
for persons who have been contaminated with gas but do 
not require hospitalization. To carry out these functions, 
numerous first-aid and medical field units must be organized 
in each urban community subject to air attack. Well-organ- 
ized and efficient first-aid and medical field units are im 
portant factors in maintaining the morale of the population. 


THE chief of the emergency public works is responsible 
for the organization and training of demolition and clear- 
ance crews, road-repair crews; and decontamination squads. 
The enormous destructive power of large high-explosive 
bombs creates two special problems for which expert per- 
sonnel and special equipment are required. Of primary im- 
portance is the removal of large buildings and structures that 
have partly collapsed from bomb damage and have blocked 
streets or otherwise created public obstructions or dangerous 
hazards. The work of removing these obstructions is essen- 
tially an engineering operation, often requiring the skillful 
use of high explosives and heavy power-driven machinery. 





coverage, whereas suburban 


TypicaL Crvittan DeFrEeNsE OrGANIZATION and rural areas near cities 


can be adequately protected 
by a simpler decontamination plan in which reliance is 
placed on mobile units and schemes of mutual assistance 
between adjacent areas. 

Civil authorities charged with passive defense of an urban 
community are responsible for decontamination not only of 
streets and other public places but also of adjoining private 
property where contamination endangers the public safety. 
The local authorities also must undertake the decontamina- 
tion of private and other premises where the occupants can- 
not reasonably be expected to provide the necessary equip 
ment for themselves. On the other hand, large factories, in- 
dustrial establishments, and other extensive private enter- 
prises are expected to provide for the decontamination of 
their own property. When contamination is severe and ex- 
treme, the local authorities may be called upon to assist 
private enterprises in decontamination work; conversely, the 
latter help the former when contamination in public areas 
adjacent to private property is so extreme as to exceed the 
capacity of local public decontamination personnel. 

The chief of emergency utility service is responsible for 
the planning and execution of blackouts as ordered by the 
commander of the citizens’ defense corps or by military 
direction; for the installation, maintenance, and operation of 
the public warning system; and for the organization of volun- 
teer auxiliaries to assist existing repair squads of the emer- 
gency utility service. High-explosive bombs may rupture 
water and gas mains and damage electric and telephone con- 
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duits. There is, therefore, the problem of repair of these vital 
public-service utilities. It is obvious that bomb damage to 
any of these instrumentalities at once deprives the public of 
some vitally important service in the affected area and seri- 
ous consequences may follow unless the damage is quickly 
repaired and the service restored. Thus the rupture of a 
water main not only may deprive the population in the area 
it serves of water for all sorts of domestic and business uses, 
but it also greatly increases the danger of fire, since water is 
the only effective means of checking large fires. Again, the 
breaking of a gas main may cause serious fires and explo- 
sions and even deaths from asphyxiation. The rupture of a 
trunk-line telephone cable may completely paralyze com- 
munications in the area. To meet such situations, provisions 
are made by the utility-repair squads to repair and restore to 
use damaged public-service utilities and to see that private 
facilities serving vital public needs are promptly repaired. 

From what has been said above, it may be seen how far- 
reaching are the scope and character of the activities that 
have to do with civil air defense. Indeed, it is no exaggera- 
tion to say that upon the outbreak of war the commander of 
the citizens’ defense corps is the dominant authority in his 
community, second only to the mayor, in all areas vulnerable 
to hostile air attack. He is charged with providing for the 
safety and welfare of every citizen in the community under 
the most difficult conditions. He is, therefore, clothed with 
full authority to take such steps as are necessary to carry out 
his responsibilities and should have the whole-hearted sup- 
port and codperation not only of the other departments of 
the city government and private industry but also of the man 
in the street and every individual householder. 


SINCE air attacks can be delivered with great suddenness, 
and since it is impossible to improvise at short notice all the 
means required for the necessary precautionary measures 
mentioned above, it is obvious that passive defense plans 
must be prepared in time of peace for every community and 
establishment. Before a civil air defense plan for a com- 
munity can be drawn up, it is necessary to make a thorough 
reconnaissance of the area, collect statistics of personnel to be 
protected and their normal and seasonal and daily distribu- 
tion, and to obtain complete reports on the cover available 
and protection afforded by existing buildings and utilities. 
No preparation can be regarded as complete until all indi- 
viduals have been trained, personnel for civilian-defense 
duties have been appointed and instructed, and the materials 
necessary to implement the plan are immediately available. 

In addition to the above, specific plans should be made for 
the evacuation and shelter of women, children, and other 
noncombatants in the war effort from the city to outlying 
rural districts. This involves not only the designation of 
those to be evacuated and the transportation arrangements 
to accomplish the movements in an orderly and expeditious 
manner but also the provision of reception centers in the 
country for the accommodation of the evacuees and neces- 
sary arrangements for food, shelter, and sanitary facilities 
therein. Such a plan will also call for the supervision, loca- 
tion, and construction of public shelters and communal 
dwellings for homeless refugees, the handling of all matters 
in connection with existing relief to refugees, and their re- 
location in temporary shelters until such time as they can be 
evacuated or returned to their homes. 

Plans should be provided for the establishment of a system 
of public shelters, and advice and supervision should be 
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made available in the construction of private shelters for 
industrial establishments, hotels, apartments, and private 
dwellings, especially against fragments and bomb splinters 
Plans also should be made for the supervision and execution 
of all measures for inspection and strengthening of existing 
public buildings and utilities, including hospitals, so that 
they may be more resistant to the effects of air bombardment. 

Methods should be considered for protecting the individ. 
ual citizen against gas, including instruction in the nature 
of chemical attacks, and defensive measures to be used 
against such attacks. This involves providing means for 
identification of gases and furnishing gas masks and pro. 
tective clothing to active workers in passive defense organi- 
zations. Plans likewise should be made for the establishment 
of an adequate communications system with alternate means 
of communication, such as messenger service, which can be 
brought into play whenever normal methods are interrupted 
by air bombardment. Provision should be made for per. 
sonnel to replace those who have been injured or otherwise 


incapacitated. 


THE foregoing is a rough outline of the problems of civil 
air defense and the organization necessary to grapple with it. 
The personnel required to staff and operate all the various 
activities totals many thousands in each city, while the grand 
total for the country as a whole runs into the millions. In 
fact, the civil air defense organization for a nation is com- 
parable in size and complexity to its armed national-defense 
forces. It is indeed a fourth defense service, ranking in im- 
portance only after the Army, Navy, and Air Forces. 

While civil air defense cannot guarantee a country against 
hostile air attacks, it can considerably mitigate their severity 
as regards the civil population, and it can materially reduce 
damage to vital public and private property. Moreover, if 
fully developed, civil air defense also can make hostile air 
attacks on communities largely unprofitable from a military 
viewpoint. This is particularly true if the defense is ade- 
quate to prevent the breakdown of morale. 

The rdle of civil air defense is therefore to prepare the 
civil population so that it can endure and resist all forces 
of hostile air attack without confusion and loss of morale and 
also carry on the normal work of a nation without serious 
impairment of efficiency. Civil air defense must also afford 
such protection to the industrial economy of the nation that it 
will not suffer a material dislocation of its machinery. 

If these objectives are achieved, it seems hardly possible 
than an enemy can win a decisive victory by direct pressure 
against the civil population alone. On the other hand, if 
civil air defense fails to attain these ends, the chances for a 
nation to survive a serious air war are more than doubtful. 


Eprtor’s Note.—Writing on “Bomb Defense” in the July- 
August 1942 issue of Army Orpnance, Colonel Prentiss 
made the following statement regarding the future of aérial 
warfare: “There is probably no invention in modern times 
which has already effected, and is further destined to bring 
about, such far-reaching changes in our civilization of today 
as the airplane as an instrument of warfare. Air power al- 
ready has caused a complete reorientation in the art of war 
and, indeed, in the very objectives of military strategy itself. 
And this is only the beginning of the foreseeable effects of 
air warfare on modern life. More and more will large cities 
and industrial centers become the principal objects of military 
attacks from the air.” 
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New Guns for America 


The Phenomenal Achievements of Watervliet Arsenal 
Brig. Gen. A. G. Gillespie * 


HOROUGH preparedness against a day of national 

emergency has been the unremitting task of the Ord- 
nance Department of the U. S. Army since its inception. The 
development of modern combat equipment superior to that 
of any other country has been the object of strenuous and 
successful efforts. The toil of six research and manufacturing 
arsenals was only a portion of the program. The large-scale 
codperation, change-over, and control of civilian factories to 
the production of war matériel has been the subject of con 
stant planning. Lucky indeed was peace-bent America to 
have this defense bulwark in her hour of need. 

America’s premier cannon factory, the Watervliet Ar 
senal, was established in 1812 near Albany, N. Y. It has been 
the country’s most important source of cannon since 18809. If 
there is any one dallying with the notion that war-matériel 
production is slow, he should look at this record. More can 
non were made at Watervliet Arsenal between January 1940 
and January 1941 than the total cumulative output during 
the entire history of the arsenal up to the former date, and 
this rate has been progressively stepped up ever since. Today, 
Watervliet is making cannon in great quantities. Four years 
ago the arsenal would have had to close down had it not 
been for an order from the Navy! 

Watervliet completed the early orders for mortars and 
gradually shifted the burden of making this item to private 
industry to concentrate on more important items. In the 
place of the old 75-mm. gun there is today an entirely differ- 
ent cannon but with the same bore. From now on, this gun 
will be mounted primarily in tanks; its use with artillery on 
a wheeled carriage is being superseded by the 105-mm. 
howitzer. The new 75-mm. piece is equipped with a semi- 
automatic drop block (breechblock) which facilitates its use 
in tanks. The 20-mm. gun, exclusively an aircraft weapon, is 
being made entirely by industry under the guidance and su- 
pervision of the Watervliet Arsenal. Most firms forge the 
barrel, but some barrels are machined directly from heavy, 
cold-finished round bars. The 20-mm. gun is a fully auto- 
matic machine gun capable of firing at the rate of 600 shots 
a minute. 

The breech mechanisms of today represent many years of 
intensive and progressive engineering effort—many new and 
original thoughts worked out to practical conclusion by the 
personnel at Watervliet. For instance, the modern method of 
obturation in the large guns (preventing the blowback of the 
gases of explosion) is an Ordnance development. The mod- 
ern breechblock is a marvel of mechanical perfection which 
stands today as a monument to its creators. Roughly two 
types are employed—the sliding-wedge and the interrupted- 
screw. More recently, by redesigning and adapting the wedge 
type, antiaircraft guns have been made automatic in opera- 
tion—another improvement with far-reaching consequences, 
an improvement that increases our fire power against air- 
planes enormously. 

Modern rifling made its advent during the Civil War and 
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a machine for cutting the rifling grooves was early developed 
at Watervliet which has been standard throughout the years 
until recently when an entirely new method was perfected. 
This is known as broaching and effected a drastic reduction in 
the time required for the operation. For instance, where it for 
merly took from ten to twelve hours to rifle a 75-mm. gun, 
it now can be done in less than two hours. The broaching 
method of cutting rifling grooves has been adopted on all 
sizes from the 20-mm. to the 155-mm. (6-inch) gun, inclu 
sive. Larger sizes are still rifled by the old method. 
Originally, rifling was cut directly into the gun-tube bore. 
The idea of a rifled liner, separate and removable from the 
gun and renewable when worn out, was adopted and per- 
fected at Watervliet about the turn of the century. These 
liners were inserted cold into hot tubes which were then 
allowed to shrink onto them, Shortly after the World War, 
engineers of the Ordnance Department conceived and 
adopted the loose liner which was keyed into the gun tube 
so that it could be replaced quickly in the held. The loose 
liner was employed in the smaller-size guns but has become 
obsolescent by virtue of the centrifugally cast or forged 
monobloc gun in which the rifling grooves are cut direct. 
The heavy guns are still of the built-up type with shrunk-in 


liners. 


ANOTHER evolutionary step was the method of strength 
ening guns by cold working. This method, as developed by 
the Ordnance Department at Watertown Arsenal, is employed 
at Watervliet on monobloc guns. The gun tube is fitted into 
a heavy steel container and both ends are securely closed. 
Water is pumped into the bore at a sufficiently high pres- 
sure to expand the steel in the tube. This expansion per- 
manently raises the elastic strength of the tube itself—in fact, 
it almost doubles it. This operation accomplishes the same 
purpose as did the original idea of built-up guns. It put the 
layers of metal near the bore under compression by the con- 
tracting force of the outer layers. This permits an almost 
one hundred per cent increase in propellent charge and pro- 
jectile without increasing the wall thickness or weight of the 
gun tube. Firing ranges and projectile weights can be main- 
tained and the guns lightened for increased mobility. Con- 
versely, the ranges and projectile weights of existing guns 
can be greatly increased, according to the purposes for which 
they are intended, This is of enormous advantage in these 
days of rapidly changing artillery design. 

Some guns made at the arsenal are so large that the rail- 
roads have difficulty in moving them, and special cars must 
be provided. Also, especially large machines are necessary to 
bore and machine them; huge furnaces are required in their 
heat treatment and giant cranes for moving them about 
within the factory. A 16-inch gun, carriage and all, will 
weigh close to 900 tons and is 68 feet long. A man’s body 
will pass through the bore, and when it is fired it generates 
110,193 foot-tons of power. 

Improvements in machines and manufacturing methods to 
cut time and labor and speed production are constantly being 








476 


ARMY ORDNANCE 








made at the Watervliet Arsenal. What is standard today is 
obsolete tomorrow. A few of the more recent innovations are 
given here by way of illustration rather than as a full story 
of accomplishment. 

The large gun tubes are contracted for already forged, 
while the smaller ones of the monobloc type are cast at the 
Watertown Arsenal or purchased as rough forgings. The 
forgings are procured on the basis of weight as specified on 
the forging drawings. The contractor may, however, and 
usually does, take advantage of an allowed minimum toler- 
ance for bore diameter plus tolerance for exterior diaiiicter, 
both of which, due to eccentricity, result to advantage in 
finish machining. If, in “tell-taling” the forgings, these toler- 
ances are exceeded, the forging is rejected. 


AMONG other innovations introduced to step up produc- 
tion rates, the Watervliet Arsenal has developed high-speed 
reaming. Hog-nose reamers have been redesigned with two 
fluted cutters tipped with tungsten carbide. The original 
cutters were mounted on a flat steel casting on both sides of 
which were fastened hardwood blocks. These were turned 
down so they would fit tightly into the bore of the gun to 
keep the cutters or bits in alignment. However, by the use of 
the new lathes and carbide tips, speeds have been so in- 
creased that the wood burns out so babbitt has been sub- 
stituted. Speeds are now on the order of 180 surface feet a 
minute for the go-mm. tubes with a feed of 2 inches a 
minute. Formerly, 60 feet a minute and a feed of 0.15-inch 
a minute were all that could be employed. The reamer has 
a tapered shank and is attached to a long bar. Reaming starts 
at the muzzle end. Oil is pumped through the reaming bar 
and reamer into the bore at 125 pounds’ pressure and flows 
out the breech end carrying the chips with it. 

Reverting to the introduction of broaching in the modern 
straight-sidewall type of rifling, a series of broaches, gradu- 
ated as to size, are pulled through the bore until the final 
depth of the rifling grooves is attained. Formerly it took 
four to six hours to rifle the 37-mm. gun, but with the broach 
this operation is completed in an hour. Broaching already 
has been adopted for all sizes of gun tubes from 20-mm, to 
6-inch, inclusive. 

Another development at Watervliet is that of honing. 
While finish reamers give the bore a satisfactory finish, hon- 
ing produces a superior finish, keeps the dimensions within 
a closer tolerance and reduces both time and cost in this 
operation. A steel holder on the end of a bar longer than the 
gun is slotted to receive several long flat emery stones. These 
are seated on taper plugs nested inside the holder and can be 
raised the proper amount above the surface of the holder by 
means of a graduated hand dial at the other end of the bar. 
Oil is pumped in at the breech under fifty pounds’ pressure 
and flows past the holder and out the muzzle. An inside 
micrometer constantly checks the diameter as the boring 
progresses. 

Another example of ordnance development is the breech 
ring in which the breechblock operates. It is screwed onto the 
breech end of the gun tube, and an interrupted thread per- 
mits easy replacement of the tube. The ring comes as a 
rough forging of alloy steel. In the wedge or drop-block 
type ring a recess is cut for the block to slide in. Formerly 
this was slotted on a motor-driven vertical shaper. Recently, 
a horizontal, hydraulically operated broaching machine has 
been built for this operation. The shaper could not hold the 
forming tool close enough and considerable bench work 
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(scraping, filing, polishing) had to be done. With a broach 
this job is accomplished in one-quarter of the time formerly 
required and tolerances are held so closely that less re 
0.002-inch of metal has to be removed at the bench. Bench 
time is reduced by eighty per cent. There are seven set-ups 
and twenty-six operations in broaching this recess. Formerly 
the total time on a slotting machine was forty hours plus the 
bench time as contrasted with eight hours and eighty per cent 
less bench time today. 

The breech-ring hole, which is threaded so as to screw 
onto the gun tube, is forged in the ring. This formerly was 
finish-bored to diameter and threaded on an engine lathe. 
which required sixteen hours. Now the threads are hobbed 
after semifinish boring which leaves 0.004-inch of metal on 
the diameter which the hob removes as it cuts the threads. 
This is a located thread. The time required is eight hours— 
or just half the former time. 

Breechblocks are machined from bar stock of rolled nickel 
steel. Stock for the go-mm. blocks, which are of the wedge, 
drop-block type, comes in 8- and 10-foot lengths. It is sawed 
up in block length, the rough block being 6% by 6% by 8% 
inches. A shell hole clearance is cut into the breechblock. On 
the go-mm. size this is broached on a vertical broaching ma- 
chine. It is then milled on a horizontal miller and fly-bored 
in the same position. A T slot in the bottom of the block, 
formerly milled, is now broached. Similarly, the steps or 
shoulders in the sides of the block, once straddle-milled, are 
now broached. In each of these operations the time has been 
cut in half. 

Through constant mechanical testing and proving, Water- 
vliet is able to co6perate with American industry in time of 
crisis by providing blueprints, finding short cuts, and solving 
production problems. Today, we are also training in the 
technique of gun making local men who a few months ago 
were plain laborers. This simplifies housing problems and re- 
lieves the shortage in skilled men. 

This arsenal is the best training ground for the technicians 
of all cannon-making establishments in the country. Every 
gun concern having contracts for the manufacture of cannon 
sends innumerable men here to work, in some cases for 
weeks, to get instruction in gun making. In addition to that, 
we have sent men out to manufacturers to actually run ma- 
chines for instruction in special operations. However, the 
Ordnance arsenals at the present moment, after two years of 
the emergency, are still among the leading sources of supply 
of fighting equipment for the Army. 

Epiror’s Note.—There is a moral to this which must be 
observed. After the present war is over and “the tumult and 
the shouting die” the interests of the private manufacturing 
firms now engaged in gun production will be to put per- 
sonnel and plant back into commercial work, As far as 
these firms are concerned, their gunmaking equipment prob- 
ably will be scrapped, in the main, or, if stored, will gradu- 
ally become obsolete. The “know how” of their personnel 
likewise will be slowly dissipated. It will be imperatively 
necessary to preserve the art of gunmaking by keeping our 
manufacturing arsenals in production even though it may 
be on a small scale. The wisdom of such a policy was clearly 
demonstrated at the beginning of our recent rearmament pro- 
gram. For many years the six Ordnance manufacturing arse- 
nals had been the chief, if not the only, storehouse of our 
armament knowledge, and it was this knowledge which 
helped private industry to get into war production so rapidly- 
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Gunmaking at Watervliet Arsenal 


The Watervliet Arsenal, which long has been the Ordnance Department's principal cannon factory, is now turning out 
a vast portion of the artillery weapons for the nation’s war effort. In the photograph above, medium-caliber gun 
tubes are shown after coming from the machines; below, breech rings are being assembled to the finished gun tubes. 
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Modern Machines Speed Cannon Production 
| 
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Modern machines play an important part in the increased cannon production at Watervliet Arsenal and have materially 
reduced manufacturing time on many operations. Major-caliber guns are bored on machines such as that shown above; 
smaller cannon are rifled by the broaching method. Below, a broach is pulled through the bore of a medium-caliber gun. 
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Vast Quantities of Guns for Our Fighters 








After the gun tubes reach the end of the assembly line at Watervliet, as shown above, they are packed for shipment to 


other arsenals where they will be mounted, proof fired and then distributed to the field forces of the Army. Another view 
of the assembly line, below, gives some indication of Watervliet’s ever-increasing volume production of rifled cannon. 
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Skilled Mechanics Produce the New Weapons 


.s 


The built-in precision of modern machines has reduced the need for skilled hand work, but it always will be necessary to 
maintain a corps of highly trained technicians to supervise machine work and perform necessary hand operations. Above, 
a machine is shown turning the liner for a medium-caliber gun, while below, an employee does benchwork on breechblocks. 
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Ordnance on Bataan 


The Heroism of Philippine Troops in Repairing Guns under Fire 
Brig. Gen. H. R. Kutz * 


“ OU make ’em and we'll fight ‘em” seems to sum up 

7; idea that many a soldier has of the Ordnance De- 
partment of the U. S. Army. True, the development and 
manufacture of the soldier’s fighting weapons have been the 
province of the Ordnance Department ever since George 
Washington's time, but the responsibility does not end there. 
Maintenance and salvage of war matériel is just as important 
as the rehabilitation of wounded soldiers. So there is a di 
vision of the Ordnance Department which corresponds to 
the Red Cross organization. Weapons of war, on which the 
soldiers’ lives depend are no longer allowed to rot in the 
field when temporarily damaged. The specialty of this sec 
tion of the Ordnance Department is to “keep ‘em firing” and 
to this end serves in the field and under fire with the troops. 

Field-service units of the Ordnance Department consti 
tute a far-flung organization that goes with and is attached 
to the Army. It is fully equipped with repair trucks, cranes, 
rolling machine shops, etc., for the repair and maintenance 
of Ordnance matériel on the spot. This includes everything 
from a rifle to a tank, from a range finder to a counter 
recoil mechanism. That the men who man this equipment 
are as important as those who point the guns is attested by 
recent citations of Ordnance officers and men “for gallantry 
and attention to duty” on Bataan. 

The following information as to the selection, equipment, 
disposition, and action of the Ordnance personnel in and 
around Bataan during the recent historic defense of that 
area is given as background data regarding these gallant 
units who so bravely carried out the Ordnance tradition. 

The Ordnance plan for the United States Army Forces in 
the Far East (USAFFE—presently known as the United 
States Forces in the Philippines, USFIP) provided for the 
organization of three Ordnance companies, medium main- 
tenance, from Philippine Army personnel. One was in- 
tended for duty with the North Luzon Force (subsequently 
the I Philippine Corps), another with the South Luzon 
Force (subsequently the II Philippine Corps), and the third 
with the Visayan-Mindanao Force. Unfortunately, the mobil 
ization schedule was such that they, and other service troops 
generally, had not been organized at the outbreak of war. 
However, with the occurrence of hostilities, their mobiliza 
tion was hastened and they were organized as the 201St, 
202nd, and 203rd Ordnance Companies (Medium Mainte- 
No. 45; 
1941. In the absence of organic 


nance), Philippine Army, by General Orders 


USAFFE, December 17, 
equipment, one tool truck and two spare-parts trucks were 
hastily improvised for each company. The companies them 
selves were constituted at reduced strengths. 

With the codperation of Lieut. Col. Hugo V. Cunanan, 
Chief of Ordnance Service, Philippine Army, three espe- 
cially qualified Philippine Army Ordnance officers were se 
lected to command the three companies; namely, Capts. 
Francis R. Juan, Blas Alejandre, and Mariano Azurin. Cap 
tain Juan is missing in action and has been reported mortally 
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wounded. He was succeeded by Capt. Macario B, Asistio. 
Captain Alejandre also is missing in action and was suc 
ceeded by Capt. Benjamin G. Molina. The contributions 
which these officers and their organizations made to positive 
maintenance in the several Philippine Army divisions of 
their respective “force” or “corps” and to the training of in 


experienced divisional personnel has been invaluable. 


IT IS no detraction of the accomplishments of the 2o1st and 
203rd Companies to say that the performance of the 202nd 
Company in particular was spectacular. This is attested to 
by two citations which the company received, one from the 
commanding general, 41st Division (Philippine Army) and 
the other from the commanding general, II Philippine 
Corps. These citations testify alike to the competence and 
to the courage of the personnel. They show how well this 
organization lived up to its self-adopted slogan, “We keep 
‘em firing.” The citations published in the general orders 
included “Officers and enlisted men of the 202nd Ordnance 
Company,” and we herewith reproduce one of them with 
War Department permission in its entirety. Following is 
the citation from the commanding general of the 41st Di 
vision: 

“For gallantry and attention to duty, the below listed ofh 
cers and enlisted men of the 202nd Ordnance Company are 
hereby cited and awarded the Silver Star Decoration, At the 
Abucay Battle Position, these men of the 202nd Ordnance 
Company serviced and maintained ordnance equipment of 
the 41st Division, from January 10 to 24, 1942, often going 
to the front through shelling to repair machine guns, auto 
matic rifles, and artillery pieces. On January 22nd, while 
doing this work, a report came that one 75-mm. British gun 
of Battery B, 41st Field Artillery, could not be fired. Imme 
diately Captain Molina and his crew proceeded to Battery B 
which was located just behind the RRL of the 41st Infantry. 
Hostile shelling was intense at the time, especially along 
the Paliwas Road, and enemy aircraft were very active. The 
car in which Captain Molina was riding was hit by frag 
the truck hit 
slightly damaged. In spite of all these odds these brave men 


was also and 


ments; carrying spare parts 
drove on. While drawing out the damaged recoil mecha 
nism of the gun with the use of the car, enemy aérial bom 
bardment of the battery position started. Seven men of the 
artillery were killed and many more wounded. With bombs 
and shells bursting, with dead and wounded all around 
them, these intrepid men, oblivious of all else but the im- 
perative need to repair the gun, kept on working. The gun 
was soon fixed and made to fire.” 

Thus, at the very outset of hostilities, these men of the 
Philippine Ordnance Service have set an example of heroism 
and have strengthened the Ordnance tradition of duty under 
fire, Their deeds can be but an inspiration to every member 
of the Ordnance Department of the U. S. Army to serve, 
with his life if necessary, the needs of our combat troops. 
American Ordnance soldiers, like the heroes of Bataan, will 


keep our guns firing under fire. 
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Quality Control of Munitions 


The Modern Ounce of Prevention Applied to Ordnance 
G. D. Edwards* 


HE current Ordnance program involves acquisition of 
billions of dollars’ worth of matériel of many different 
types from thousands of different sources in a relatively short 
time. The single fundamental requirement which is applicable 
alike to all these kinds of matériel is that they shall be good. 
If you are manning the lone aftergun in a,bomber with an 
enemy fighter on your tail, 


not the answer where large quantities of material are involved, 
even if the resulting production delays could be tolerated. 
Mechanical gaging and photoelectric-cell gaging are being 
used in the inspection of ordnance matériel wherever possible 
to circumvent inspection fatigue, but even the best of these 
substitutes have their own margins of error. In other words, 

it must be recognized that the 





that fighter is likely to get 
the bomber and its whole 
crew, including you, if a de- 
fective shell jams your gun 
before you succeed in putting 
him out of business. If you 
are inside a tank which is 
struck by a heavy shot, it 
won't do you much good to 
try to dodge the pieces of steel 
which spall off the inside sur- 
face of an excessively brittle 
armor plate and carom around 
inside the tank until they have 
killed or wounded every man 
they strike. If you are an ofh- 
cer or one of the crew man- 


ning a heavy gun and a shell —Eprror. 





THE term “quality control” as used in this article is 
the name applied to a modern technique which com- 
plements the usual inspection procedures and aims to 
focus a spotlight on the existence of unfavorable condi- 
tions before evidence that difficulties are developing 
would otherwise become available, It moves inspection 
up closer to the beginning of the production cycle and 
seeks to determine the reason for defective material be- 
fore a large quantity of a product has been made, All 
methods of inspection have as their objective the con- 
trol or at least the determination of the quality of the 
product under test. “Quality control” as used here re- 
fers to particular methods and procedures such as those 
given by the American Standards Association in its 
study on “Emergency Standards for Quality Control.” 


element of risk just can’t be 
eliminated from quality con- 
siderations in mass produc- 
tion, and the real problem js 
how to reduce the chances 
which must be taken to a 
minimum without unduly 
impeding output. Quality. 
control techniques are built 
around limiting such risks to 
a predetermined degree, and 
they are thus admirably 
adapted to the problem in 


hand. 


QUALITY control is often 
looked upon as something 
entirely separate and distinct 
from inspection. Some people 








explodes just before or im- 
mediately after leaving your 
gun because of a base cavity in the steel shell or in the ex- 
plosive with which it is loaded, it is quite probable that you 
won't live to tell the tale. At the same time the gun itself may 
also be rendered useless to other men in the vicinity who are 
fighting for their lives. 

These are representative situations which are met constantly 
in connection with ordnance matériel, and they call for a de- 
gree of perfection in mass production which has been uncom- 
mon in much industrial work in the past. Determination of 
the presence of many of the defects which will cause such dire 
results often requires test and inspection procedures which are 
themselves destructive. In these circumstances, some chances 
simply must be taken if the field forces are to receive any am- 
munition, armor plate, or other fighting equipment at all. 

But even where the necessary inspections are not destruc- 
tive, “inspection fatigue” steps in to prevent one hundred per 
cent inspections from providing one hundred per cent insur- 
ance of conformance to specification requirements. If you 
have before you a hand truck containing 15,000 cartridges, 
and you are given the job of inspecting and gaging them 
visually one hundred per cent, they probably will all look 
alike to you after you have examined about 9,000 of them, 
and you won't know whether the discoloration which evi- 
dences necessary shoulder anneal, for example, is there on 
the 9,oo1st cartridge or not. This is no insult to your intelli- 
gence; it is just a plain illustration of experience. 

So 100 or 200 or even 500 per cent manual inspections are 


*Director of quality assurance, Bell Telephone Laboratories, Inc.; con- 
sultant on quality control, Ordnance Department, U. 


S. Army. 


tend to think of quality con- 
trol as mysterious and beyond the possibility of their grasp, 
while at the same time they profess to a complete working 
knowledge of the operations of inspection. As a matter of fact, 
it is seldom possible to separate the two under present-day con- 
ditions. Where modern mass production is involved or where 
quality can be measured only by destructive tests or by quali- 
tative tests for hardness, chemical composition, etc., adequate 
assurance of quality is obtainable only by means of quality- 
control techniques, and quality control is impossible without 
properly planned inspection arrangements on a statistically 
sound sampling basis. Conversely, any inspection plan used in 
such circumstances will be inadequate unless it is built around 
sound statistical quality-control techniques. 

Furthermore, any inspection plan which pretends to ade- 
quacy under such circumstances and which is not built 
around quality-control procedures, will tend to require a 
greater amount of testing and inspection than would be re- 
quired by a plan making full use of quality control. This 
characteristic of statistical quality control is perhaps its most 
important one under present conditions both because of the 
increasing difficulty of securing satisfactory inspectors in ade- 
quate number and because of the growing scarcity of many 
types of testing equipment and facilities. 

The great value of quality control lies in its ability to focus 
a spotlight on the existence of unfavorable conditions before 
evidence that difficulties are developing would otherwise be- 
come available. It will do this, however, only if it is properly 
used; that is, if the right factors are selected for control watch- 
ing and if the mechanics of the control plan are so arranged 
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and simplified that the necessary computations, plotting of 
inspection results, etc., will be carried out and conclusions 
drawn from them accurately and promptly. 

If quality control is properly used in this way, an early start 
can be made on tracing the causes of defects as they develop 
during the course of manufacture, production of quantities 
of defective material can be avoided, testing and testing- 
equipment time and material can be conserved, actual stop- 





pages of production can be prevented in some cases, and in- 
spection can be converted from a hindrance to a boost for 
output. 


WHILE all these results from the proper operation of a well- 
designed quality-control plan will obviously redound to the 
immediate benefit of the manufacturer, they make it evident 
that it is also distinctly to the advantage of the Ordnance De- 
partment for its manufacturers to have the quality of their 
products in control at proper levels, particularly in these days 
when output of satisfactory matériel is all-important. The De- 
partment offers its contractors every possible encouragement 
to attain such control, short of actually undertaking their job 
for them. The problem of substantially aiding or even under- 
taking to instruct each of its contractors in the application of 
quality control to the manufacture of ordnance matériel, how- 
ever, is without boundaries and is therefore one which the 
Ordnance Department can scarcely undertake with profit on 
any general scale under present circumstances. 

It is now generally recognized, of course, that a purchaser, 
whether Government or individual, cannot “inspect” into a 
product quality that was not put there by the manufacturing 
process. The purchaser may reject some of the product, but 
under mass-production conditions such material as he does 





accept will, in the long run, represent just about what the 
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production process turns out. For this reason the Ordnance 
Department is careful to impress on its contractors that it ex- 
pects them to submit for acceptance only matériel which they 
know to be satisfactory. Ordnance inspectors cannot under- 
take to become sieves for weeding out defectives from the 
product of low-quality manufacturers. That is the manufac- 
turer’s job. But the Department will help him to get the qual- 
ity of his product under control at a satisfactory level by 
advising with him and by making constantly available to him 
all information as to levels and trends in his quality which 
may be evidenced by Ordnance inspection results, 

Ordnance inspections for acceptance can be so planned that 
they, too, will encourage manufacturers to get their quality 
into a condition of statistical control. The evidence which 
control at a satisfactory level provides that quality is accept- 
able, is a perfectly sound basis for reductions in the volume 
of acceptance inspection. Such reductions cut down the 
amount of finished product awaiting acceptance; they elimi- 
nate the necessity of the manufacturer providing housing for 
such material; they correspondingly reduce his inventory; and 
they enable him to get his money back more quickly. This 
sort of encouragement to control can thus be made quite per 
suasive to the manufacturer. At the same time, the Depart- 
ment must be wholly impartial in its acceptance and rejection 
of good ordnance matériel regardless of whether or not the 
producer of such matériel uses any statistical approach what- 
ever to his quality problem. 


QUALITY control can scarcely be described as a “system.” 
It is the application of an approach and a point of view to an 
inspection problem. In general, it requires a tailor-made plan 
to fit each type of product and each individual set of produc- 


tion conditions, and it should take advantage of every ingen- 
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ious device which an imaginative inspection engineer can 
bring to bear for drawing conclusions from the local produc- 
tion conditions. These same principles apply to the arrange- 
ment of Ordnance acceptance inspections if they are to give 
maximum encouragement to the contractor to control the 
quality of his product. 

The first step in applying such principles to Ordnance ac- 
ceptance inspection in a particular case involves determining 
what is the quality of the material which is actually being 
turned out by the production set-up under normal conditions 
of satisfactory operation. This is generally referred to as the 
“process-average quality.” Depending upon circumstances, it 
may be expressed in such terms as the normal per cent defec- 
tive of the product as a whole—as the normal measured value 
of a particular quality characteristic of the product, such as 
its length in inches or its tensile strength in pounds per 
square inch, etc. Determination of the process average ordi- 
narily requires inspection, measurement, or test of fairly large 
and well-distributed samples of the product over a representa- 
tive period of time. 

The next step requires fixing the “acceptable-quality level.” 
This must be in the same terms as the process average so that 
direct comparison can be made between the two. There is a 
natural tendency on the part of many people to jump im- 
mediately to the conclusion that perfection is the only quality 
level which is acceptable. This is, of course, an easy way of 
burying one’s head in the sand in a difficult situation, but it 
is far from a realistic approach under mass-production con- 
ditions. In many ways, perfection is about as imponderable 
as is infinity or zero, and it is almost equally unsatisfactory 
as a yardstick by which to measure quality. The hard facts 
are that we must have ordnance and that we must accept and 
get along with ordnance of the highest quality which can be 
produced in the quantities which we must have under pres- 
ent conditions. 

Determination of the acceptable-quality level is a matter of 
comparative judgment. It is a matter of weighing the serious- 
ness of varying departures from desired levels; of knowing 
what process averages are being or can be attained by the sev- 
eral available producers of the matériel in question; of evalu- 
ating the possibilities and costs of improving some or all of 
these process averages, including any increased wastage of 
scarce materials which will result from higher rejections, etc.; 
of knowing how much of the matériel is required and how 
much can be produced at the several process averages by the 
manufacturers who are available or can be made available; 
of setting off these various factors one against the other, and 
making up one’s mind. 

Having settled upon the acceptable-quality level, the pro- 
cess average is measured against it. If the process average is 
found equal to or better than the acceptable-quality level, the 
situation is favorable to the application of quality-control tech- 
niques. A suitable loi-by-lot acceptance inspection plan should 
then be inaugurated with samples large enough to give a 
fairly prompt indication if lots begin to depart from the pro- 
cess average. The quality-control limit lines for the sample 
size selected will serve as acceptance or rejection criteria for 
the individual lots. 

Acceptance of ten to thirty consecutive lots under such a 
plan (the number depending on conditions) will ordinarily 
constitute sufficient evidence of control to justify a substantial 
reduction in inspection. Reductions in these circumstances 
commonly run from sixty to eighty-five per cent, and are 
ordinarily accomplished by a direct reduction in sample size, 
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by less frequent samples of unreduced size, or by a combj- 
nation of these two methods, depending again on circum. 
stances. 

The inspection results from each sample must be carefully 
recorded and the trend of the process average must be watched 
continuously to make sure that the process average remains 
consistently equal to or better than the acceptable-quality 
level. In the particular type of control plan described, rejec. 
tion of a lot is ordinarily looked upon as sufficient evidence 
of loss of control to require immediate return to the original 
lot-by-lot sampling basis. 


Tt 1E quality-control inspection plan now in effect on armor 
plate already has reduced by approximately one-half the total 
amount of ballistic testing necessary by Ordnance Department 
proving grounds, and further reductions are being made con- 
stantly as additional manufacturers become eligible for re- 
duced testing. The saving in plate destroyed by test has been 
substantial—in fact it was this potential saving which pro- 
vided the original incentive for inauguration of the plan. But 
the time saving for proof facilities and personnel also has been 
important as has even the reduction in the number of proof 
projectiles required. A less tangible but perhaps equally im- 
portant effect of the plan has been an evident tendency on 
the part of several manufacturers to improve the ballistic 
properties of their plate as a result of the better understand- 
ing which they now have of the factors by which its quality 
is judged. 

Another example of the effective application of quality con- 
trol in ordnance has been in controlling the weight of the 
powder charge in small-arms ammunition. This has reduced 
the frequency of adjusting the weighing machines to a point 
where each machine is in operation an average of nearly a 
half hour more a day, with a corresponding incease in output 
of a more uniform product. Since the plan was put into effect 
at one arsenal, several of the machines have run as much as 
a whole week without adjustment. Moreover, the product of 
complete rounds has evidenced improved and more uniform 
ballistic characteristics. 

Quality control also is being applied in the ballistic testing 
of armor-piercing shot under a plan which effects a substan- 
tial saving in shot, proof time, and armor plate consumed. 
With one type of shot, for example, the reduction in rounds 
fired is seventy-five to eighty per cent. 

An important characteristic of all these quality-control plans 
is that once a manufacturer evidences satisfactory control and 
becomes eligible for reduced inspection, his product is ac- 
cepted without awaiting the results of inspection as long as 
such evidence continues, This factor is of inestimable value 
in speeding deliveries and in moving matériel to make way 
for subsequent output. Naturally, this sort of procedure raises 
immediately the perennial question about the bad product 
that might be accepted under such a plan before lack of con- 
trol becomes evident. The answer is, of course, that without 
a control procedure, and perhaps even with larger samples 
from every lot, bad lots of a product would be just as likely 
to be accepted. So even in those rare instances where there is 
no urge to reduce inspection, the application of control cri- 
teria to the existing inspection procedure will reduce the risk 
of accepting defective items. At the same time, we acquire a 
means of determining what that risk is so that we can decide 
whether we are inspecting as thoroughly as we should. 

If, in approaching an inspection problem, the Ordnance in- 
spector finds that his process average is poorer than the accept- 
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able quality level, the situation is definitely an unsatisfactory 
one, and his first move is to tell the manufacturer so and to ad- 
vise with him as to his reasons for concluding that this is a fact. 
With respect to further product, the Ordnance inspector can 
do little but inspect large samples whenever possible and thus 
insure one hundred per cent reinspection by the contractor of 
sufficient product to raise the average quality to the acceptable 
level. Where this is impossible, he can only reject the entire 
output until adequate process improvements are made or 
accept as nonconforming such matériel as necessary to meet 
absolutely essential delivery requirements. In either event, 
however, he can continue to keep his constant check on the 
trend of the process average to make sure that the manufac 
turer is making progress toward the acceptable-quality level. 


SO far, the quality-control plans which are being used in 
Ordnance have been worked out largely at headquarters or 
in one of the major arsenals or proving grounds. It is recog 
nized, however, that this sort of a procedure creates a bottle- 
neck for the rapid introduction of quality control, and plans 
are well under way to put responsibility for its application 
directly in the hands of the men close to inspection work. 
This will make it possible to tailor quality-control plans to 
fit local conditions—a factor which is so essential to success. 

In order to apply quality-control methods, however, a knowl- 
edge of its general principles and of the fundamentals of 
proper sampling procedure is required of the personnel re- 
sponsible for the work. Such knowledge is relatively uncom 
mon at present, since instruction in the practical phases ot 
these subjects has so far been extremely limited—as has been 
the distribution of satisfactory text matter regarding them. 
To meet this need, the Ordnance Department has undertaken 
a program of training conferences for inspection representa- 





tives from its several branches, districts, arsenals, loading 
plants, proving grounds, and other facilities. 

These conferences are not occupied with deep abstractions 
or excursions into the theoretical phases of mathematical sta- 
tistics. The quality-control principles which can be brought 
to bear effectively on new ordnance production in time to be 
of real aid in this war are simple. The inspection supervisor 
of reasonable intelligence and education can acquire in rela- 
tively short order the habit of plotting his experience with a 
particular product against time or against output, of putting 
simply computed limit lines on his chart, and of noting sig- 
nificant quality trends or departures from proper levels. 

In the training conferences which have been undertaken in 
Ordnance, little more is being covered than the simple and 
immediately necessary principles directly applicable to the sort 
of problems touched upon above. But the men who attend the 
conferences are expected to provide a leaven of quality-control 
personnel in their several establishments throughout the coun- 
try for critically reviewing the results of the inspection of 
matériel, for constructively criticizing and improving inspec- 
tion practices, and for establishing quality-control acceptance 
inspection procedures on selected types of matériel in various 
munitions industries. 

Some of the quality-control inspection arrangements and 
procedures which will originate in these outlying locations 
will, of course, require approval of the Office of the Chief of 
Ordnance, since their acceptance criteria will occasionally in- 
volve waiving some of the acceptance inspection requirements 
of Army specifications. In general, however, the program in- 
volves decentralization of the planning and installation of the 
procedures, leaving to Ordnance headquarters only educa- 
tional, inspirational, and general standardization work, to 


gether with necessary approvals of specific plans. 
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Industrial Safety 


The Prevention of Injuries Speeds up War Production 
Col. A. B. Johnson* 


NDUSTRIAL safety is concerned with the prevention of 

industrial accidents whether they result in personal in- 
juries or not. Its scope is largely dependent upon the atti- 
tude of management and the capabilities of the personnel 
engaged in the work. While most persons are familiar with 
the technical definition of an accident, let me quote one 
given by H. W. Heinrich, a progressive safety engineer: 
“An accident is an event in which the action or movement 
of a person and/or an object or substance, either in whole 
or in part, immediately precedes and results in a personal 
injury.” The application of such a definition has great po- 
tentialities. 

Whatever other considerations, such as the alleviation of 
human misery, may have been offered in the past, the basic 
reason for safety today is to reduce the cost in essential man 
power. No one engaged in safety work or industrial produc- 
tion should ever lose sight of the tremendous cost of acci- 
dents. Sometimes other reasons are advanced for safety; for 
example, that accidents are the cause of irregularity in pro- 
duction resulting in lost time and lowered efficiency, or that 
accidents cause temporary or permanent loss of experienced 
and valuable personnel, or that safety raises the morale of 
personnel. Reduced to the least common denominator, these 
examples all boil down to the simple fact that every day 
preventable industrial accidents are costing us essential man 
power. Sometimes the loss is for a few days; sometimes it is 
for many days; always the loss is a setback to our war 
effort. 

According to generally accepted figures, only two per 
cent of all accidents are really unpreventable. Be the injury 
slight or serious, the cost of an accident in terms of time 
lost by the employee is only a small beginning. The indi- 
rect and hidden (but none the less real) costs of an acci- 
dent are estimated by the Travelers Insurance Company to 
be four times the cost of compensation and medical treat- 
ment. When an employee is injured, every other employee 
in the vicinity ceases work, Some go to the assistance of 
the victim, while others stand around and offer sympathy 
to their fellow worker. Some will stop work simply be- 
cause they have the chance, and many will stop out of 
sheer curiosity. Even after the victim has been removed to 
the first-aid station, the hospital, or the morgue, and the 
others have returned to work, production suffers because there 
is an appreciable time lag before regular routine is restored. 

And that is just the beginning. Foremen, supervisors, and 
others lose valuable time after an accident. The injured em- 
ployee must be aided. The accident must be investigated. A 
substitute must be found to take the place of the injured 
man. The new employee must get the hang of the job. Ac- 
cident reports must be prepared, Hearings may be held be- 
fore state officers. To these costs must be added still other 
hidden costs which help make up the four-to-one figure pre- 
viously mentioned. 

I concede that a particular case may not conform to 





*Securitv and Safety Branch, Office of the Chief of Ordnance. Colonel, 
Ordnance Department, U. S. 
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the four-to-one estimate of hidden costs, but the ay erage of 
10,000 actual cases taken at random from the files of the 
Travelers Insurance Company shows the ratio to be accu- 
rate for the general run of accidents throughout the coun- 
try. Let us consider this question of accident cost from an- 
other angle; that is, the loss of essential materials and man 
power. Both are valuable in times of peace, but under the 
present circumstances we cannot afford to waste either, Ma- 
terial in process, dies, fixtures, machinery—all are liable to 
damage or destruction as the direct result of an accident. 
While the loss of materials, etc., at the time of an accident js 
not a certainty in every case, the loss of man power is a 
certainty wherever there is a disabling injury. Even a non- 
disabling injury represents a loss of man power in the sense 
that time is lost in securing first aid, reporting stoppages of 
work, and the like. 

The principles of industrial safety are divided into two 
general parts: magnitude and organization. Under the former 
are the human elements of management, supervision, and 
personnel. To quote Mr. Heinrich again, eighty-eight per cent 
of the responsibility rests with management. Few of those 
interested in production need to be sold on the importance 
of industrial safety—its importance is self-evident. Yet that 
is the very reason I wish to remind you of certain things 
which may become dimmed in consciousness simply because 
they have been heard and read so frequently. In connection 
with the attitude of management, I want to remind you of 
the trite requirement that “safety must begin at the top.” 
Management generally is undoubtedly sold on safety; yet, if 
any safety program is to be successful, management must 
not be satisfied to assume a quiescent attitude of merely ac- 
cepting safety. Managemert must assume and continuously 
manifest a dynamic attitude on safety that will reach down 
through an organization and be evident in the lowest 
echelons. Management must not merely endorse safety and 
then pass on to other things but must follow through and 
participate actively and convincingly in all safety efforts. 


SUPERVISION constitutes the second human element. 
From time to time those who are planning industrial safety 
campaigns say apologetically that the responsibility for en- 
forcement must be placed upon supervision. That seems to 
be a most unjustified attitude. It should be clearly recog- 
nized that supervisory responsibility includes the enforce- 
ment of safety measures, and that no apology for requiring 
supervision to live up to this. responsibility should ever be 
made. Men and women in supervisory capacities are respon- 
sible for a variety of things: the maintenance of production 
schedules, the maintenance of quality, and the conservation 
of materials. The conservation of man power (as well as 
every other conservation which is implied in accident preven- 
tion) is equally a part of the responsibility of the supervisor. 
He who accepts supervisory responsibility should be prepared 
to accept all of it, not part of it. Supervision holds the key to 
the success of any safety program, and all parties should 
recognize the responsibility of supervision and the necessity 
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for the full and complete enforcement of that responsibility. 

The last human element is personnel. The safe worker is 
the best safety device. But how make the employee a safe 
worker? From the very start, the thought must be conveyed 
to the worker and maintained in his consciousness that by 
being a safe worker he is achieving the dual réle of protect- 
ing himself and performing a patriotic duty to his country. 
He must be informed of the reason for it. Safety rules by 
themselves do not mean much unless the men understand in 
a general way why they have been formulated. Safety cam- 
paigns by themselves do not mean much either, unless the 
men understand the reasons behind them. From the stand- 
point of applied psychology it seems that better results might 
be achieved by telling the men what to do and how to do it 
safely for their own protection rather than by confronting 
them with a long list of negative statements. 


HAVING just discussed the three human factors which are 
involved in safety work, let us now consider the organiza- 
tional side of the picture. Any plan for safety organization 
should take into consideration three basic factors: (1) The 
initiatory stage in which interest in safety is aroused; (2) The 
determination of the causes of accident experience; (3) The 
establishment and enforcement of means for eliminating 
these causes of the accident experience. With regard to the 
first, I can only say that “safety work is essentially a selling 
job.” In dealing with the second, that is the determination 
of the causes of the accident experience, accident report 
forms and statistical analyses together with job studies are 
the tools with which we must work. Once we have deter- 
mined where accidents are happening and why they are 
happening, the procedure which will pay the best dividends 
in accident prevention is to establish a code or manual of 
safety rules and practices. Many plants have done this, and 
the results have been well worth the trouble involved. 

Having determined to undertake the establishment of a 
safety campaign as a permanent plant activity (not a short- 
term campaign aimed at correcting a particular condition) 
we must arrive at the details of the principles upon which it 
should be conducted. The National Safety Council in its 
Safe Practice Pamphlet No. 42 presents a logical exposition 
of these principles. This pamphlet indicates that eleven steps 
are necessary to start a plan to prevent accidents. These steps 
are usually in the following order: 

1. Management Leadership—The manager must do his 
part in helping to “put safety on the map.” 

2. Codperation of Superintendent—The superintendent 
must make safety an integral part of the operating organiza- 
tion. 

3. Appoint Safety Director—One man should be desig- 
nated to represent the manager in directing the safety 
program. 

4. Analyze Accident Records.—After his appointment, the 
safety director should analyze the accident reports for the 
past year or two to learn, if possible, the “who, what, where, 
when, why, and how” of each accident. The results should be 
evaluated as related to accident potentialities. 

5. Hold Meeting of Operating Executives——All super- 
visors, foremen, superintendents, and operating heads should 
be summoned to a general meeting presided over by the 
manager or general superintendent. 

6. Make Inspection of Operations——Each foreman then 
should make a complete inspection of his department. 

7. Start Mechanical Safeguarding —The safeguarding pro- 





gram should then be developed and carried out, making 
sure that the most serious conditions are corrected first. 

8. Provide Facilities for Rendering First Aid.—First-aid 
attendants can help to prevent accidents in addition to caring 
for injured workers. 

g. Make General the 
should be acquainted with the accident-prevention plan. 


Announcement.—Then workers 
10. Organize Educational Work.—A program should be 

formulated to maintain interest and increase the safety 

knowledge of management, foremen, and workers. 

11. Consider Engineering Revision—Methods for im- 
proving machinery, equipment, and processes to eliminate 
hazards and increase production efficiency should be 
deliberated, 

In order to institute and keep this plan alive, an organiza- 
tion is needed—an organization that can give it leadership 
and correlate the varied activities. The safety organization is 
the tool that is required if accident experience is to be kept 
under control. Whether or not the safety organization formu- 
lated for a particular plant conforms to suggested standards, 
its degree of success will, to a very great extent, be dependent 
upon the safety director. Here again we see that safety work 
is essentially a selling job. The good safety director is a very 
special kind of salesman. He must be of an observant nature 
and possess an analytical mind. He must be a good psy 
chologist with a forceful, and at the same time tactful, 
personality which will permit him to get along with those 
with whom his work brings him in constant contact. Above 
all, he must be possessed of sufficient perseverance to carry 
his work forward confidently in the face of difficulties and 


delays. 


[HE duties of the safety director include administration, 
education and training, inspection and engineering, and 
statistics. Under administration, the activities of the safety 
director should cover accident investigations, statistics, claims, 
and compensation. All disabling injuries should be in- 
vestigated and reported upon by a member of the safety 
department together with the foreman or supervisor of the 
injured employee. 

Depending upon the nature of the safety organization, it 
may in some cases be desirable to have accidents investigated 
by standing safety committees made up of plant personnel 
and designed to permit each member to assume his share 
of the responsibility for plant safety. Either way, however, 
the reports definitely should be cleared through the safety 
department for review, comment, and follow-up of the cor- 
rective action indicated. Reports on first-aid cases as well as 
disabling injuries should be so treated. Proper accident and 
injury reporting is an essential part of safety work, and this 
phase of a safety director’s training and activities should not 
be minimized or overlooked. 

The safety director should compile or supervise the com- 
pilation of statistics, accurately representing the accident ex- 
perience, and he should supervise the preparation of various 
cause-analysis tables based on the above statistics in order 
that by the interpretation of them proper corrective action 
may be taken. In this connection, Bulletin No. 667 of the 
U. S. Department of Labor, entitled “Manual on Industrial 
Injury Statistics,” will be of great assistance. 

Frequency and severity figures following a standardized 
industrial injury procedure should be kept up to the latest 
possible date in order that the safety director may, so to 
speak, keep his finger on the pulse of the situation at all 
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times. Statistics and information upon absence are today an 
integral part of the safety director's work. Absence for 
sickness and nonindustrial accidents ranges from ten to fif- 
teen times as high as time lost dye to industrial accidents, 
and this figure may be expected to increase under war 
conditions. 


THE safety director’s educational activity must be both sub- 
jective and objective. It must be subjective in the sense that 
he must keep up to date with the latest developments in 
industry which may in any way help him make his work 
more effective. In this connection it should be noted that 
the better the library of technical material available, the 
easier it is for the safety director to keep well informed. His 
educational responsibilities are objective in a number of 
ways. He should coéperate closely with the personnel depart- 
ment in hiring new employees and training them to do their 
jobs safely. He will find it necessary to see that management 
and supervision each continue to play their proper and 
necessary parts with regard to safety. This, obviously, requires 
the utmost tact. 

It is in connection with education that the safety director 
will find the biggest part of his selling job for, besides the 
duties just mentioned, he must use every available means to 
promote and maintain the interest of all concerned in all 
the aspects of safety. Accordingly, we find that his ingenuity 
is constantly taxed to find ways and means to carry this out. 
He should circulate statistics on accidents and injuries in 
such a form as to be at once easily comprehensible, convinc- 
ing, and interesting. He may initiate safety contests of a 
dozen different varieties, preparing publicity for bulletin 
boards, posters, house publication, etc., and seeking new ways 
to stimulate and maintain interest. He must recognize the 
fact that his safety activities are not limited to the plant, but 
that he must extend safety-consciousness into the daily and 
home life of the employee in order that the high rate of 
absence mentioned above may be reduced. 

The good safety director has little time in which to 
occupy his favorite swivel chair, for inspections of various 
kinds will keep him in the plant for long periods. Inspections 
must be conducted to determine the adequacy of plant- 
maintenance work, the need for various types of mechanical 
safeguards, safety equipment, personal protective equipment, 
its maintenance and the like. Studies should be made of 
conditions peculiar to the specific occupations of the plant. 
Housekeeping must be periodically checked, and regular 
periods for inspections should be set for equipment and 
processes. Not merely should safety equipment be checked, 
but all equipment should be examined to determine whether 
or not it is in a safe condition. Ladders, exits, floors, work- 
ing spaces, illumination, should all come within the scope of 
these inspections. Plans for new equipment, new installations, 
or new buildings must be checked, not only on paper, but 
with regard to the actual physical relationship to existing 
equipment, installations, and buildings. 

Just as close codperation should be maintained with the 
purchasing department, similar codperation with the plant’s 
medical department is not only desirable but necessary. It 
should be a part of the duties of those in the medical depart- 
ment to see that any unusual or recurring injuries be brought 
to the attention of the safety director. Where proper co- 
operation exists between these departments, the medical 
department can be of the greatest assistance to the safety 
director as they will be the first to detect any consequences 
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of new operations or new processes which may result ip. 
juriously to the operator. Periodic inspections of the plant 
should be made with personnel from the medical depart- 
ment not only for the purpose of furnishing them with 
detailed information concerning the natures of the occupa- 
tional exposures they are confronted with but also for the 
purpose of developing potential plans of rehabilitation. Close 
relationship of these departments will greatly reduce the 
frequency of temporary total disabilities and provide greater 
conservation of man power. 


ANY safety program which is to be something more than 
a mere haphazard fumbling in the dark must rely on the 
development and enforcement of a code of safety standards, 
In a sense, safety standards are the teeth of a safety program, 
There may be all sorts of rules and all sorts of penalties, but 
unless there is a standard of measurement, there never wil] 
be a definite method of determining whether or not an 
operation was being conducted properly at the time of an 
accident. The safety director who will succeed most rapidly 
in bringing down his accident frequency and severity rates 
is the one who takes the admittedly considerable amount of 
trouble to evoke safe-practice standards applicable to the oc- 
cupational hazards of the plant. A code of standards should 
be drawn from every source available to the man or the com- 
mittee in charge in order that it may represent as great a 
volume of experience as possible, rather than the opinion of 
one man, however excellent it may be. Safety directors will 
find a wealth of valuable material in the laws and codes of 
the individual states; in the publications of such organiza- 
tions as the American Standards Association, the National 
Safety Council, the American Foundrymen’s Association, 
Insurance Underwriter, the U. S. Public Health Service, and 
various other private, state, and Federal agencies. As a gen- 
eral rule, the safety directors of other plants are willing to 
make at least part, if not all, of their material available to 
fellow directors. 

The safety director should exercise care to see that the 
code of standards is clearly written, so organized that desired 
information can be easily located by those seeking it, and 
sufficiently flexible in arrangement to permit periodic revi- 
sion and enlargement. In drawing up safety standards, it 
must be remembered that the same hazard which caused a 
small injury today may cause a serious injury tomorrow. In 
other words, the fact that an accident occurred is the impor- 
tant thing, not the degree of the injury. 

To sum up briefly, the basic reason for safety is cost in 
essential man power. The principles of industrial safety may 
be divided into two general parts: magnitude and organiza- 
tion. Under the former we have the three human elements— 
management, supervision, and personnel—each of which has 
its responsibilities and duties. Industrial safety must be con- 
ceived of and administered as being concerned with all men 
and all equipment. Safety is not a part-time job. 


Epitor’s Note.—The Office of the Chief of Ordnance con- 
ducted conferences on industrial safety and hygiene at St. 
Louis, Mo., on July 17th and 18th, and at Cincinnati, Ohio, 
on September 17th and 18th. Colonel Johnson, author of the 
above article, presided at these meetings which were attended 
by the medical directors, safety officers, and safety engineers 
from about one hundred plants engaged in the manufacture 
of ordnance. A résumé of the meetings is given on page 521 
of this issue. 





























The Marines Are Landing 
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EVER since the Marine Corps was established by an act of 
the First Continental Congress, November 10, 1775, these 
soldiers of the sea have been landing on hostile shores in 
defense of American lives, property, and principles. During 
the past 167 years the Marines have fought in all the far 
corners of the world, carrying out more than 180 successful 


landing operations, both in peace and war, running the 


indie —_ 
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gamut of assignments from guarding the U. S, mails to 
attacking the Japanese in the Solomons. 

The Marine Corps is a complete military and adminis- 
trative organization forming an integral element of the naval 
service. It is commanded by a lieutenant general with head- 
quarters in Washington, D. C., where, with the assistance of 
three staff departments, the aflairs of the Corps are admin- 
istered, under the direction of the Secretary of the Navy. 

Today the Marine Corps has five major duties: (1) To 
provide a trained Marine detachment for the capital ships 
of the Navy. On shipboard the Marines have regular tasks 
to perform and in action help man the secondary batteries 
and antiaircraft guns. (2) To maintain the Fleet Marine 
Force in immediate readiness to move as a unit of the 
U. S. Fleet. This is a specially trained amphibious force 
ready to move quickly into conflict wherever ordered. They 
are “the first to fight.” The Fleet Marine Force is now 
divided into two units—the Atlantic Amphibious Corps, 


with headquarters at New River, N. C., ideal location for 
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training in beach landings and swamp fighting; and the 
Pacific Amphibious Corps at San Diego, Calif., where ranch 
land and a rougher shoreline afford other types of training. 
(3) To guard naval property and shore establishments in 
this country or in outlying possessions. (4) To perform 
special missions for the United States Government. (5) To 


land for the protection of American lives and property in 


— 


disturbed areas wherever operations ashore are involved, 

The Marines are a triple-threat force, being trained exten 
sively in land, sea, and air fighting. They are taught how to 
build bridges, operate tanks, and fire artillery up to the 
155-mm. gun; they learn to maneuver small rubber assault 
boats and armored landing barges; at Pensacola, Fla., Marine 
fliers are trained to operate landplanes and seaplanes and 
specialize in dive-bombing tactics. 

Today the Marines are landing again, and the Solomons 
are only the beginning. But this time they are not merely 
charging up the beaches from assault boats—they are coming 
ashore in tanks that swim and in armored barges that carry 
heavy combat vehicles and motorized artillery; they are 
dropping down from the skies in gliders and parachutes 
and in transports filled with men and equipment, 

These official Navy and Marine Corps photographs show 
but a few of the varied operations of our versatile Leather 
necks, But whatever the task, America can count on the 


ever-faithful Marines to have the situation well in hand, 
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Heavy Equipment Rolls Ashore 
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The Marines land a 13-ton light tank from a “crocodile” landing boat, above, as the bow automatically opens out to become 
a ramp when the craft hits the beach. The illustration below shows Marines landing a 155-mm., gun and heavy supplies on 
the beach of a South Seas island during operations in that area. Similar landings were made in the Solomon Islands. 
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Men and Machines for a Beachhead 
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After the guns of the fleet have driven the enemy to cover, riflemen and machine gunners swarm ashore from landing 
boats, as shown above, to form a beachhead, They are preceded and supported by the “alligators,” below—amphibian 


tanks which carry men and machine guns from ship to shore and then operate as regular combat vehicles on land. 
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The Marines Take to the Air— 
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The Marines land from the air as well as from the sea. Besides their own aviators the Marines have parachute troops, like 
those shown above entering their transport, and air-borne battalions which land men and equipment from huge planes 
close to the front or in rear of enemy lines. Below, Marines unload a }37-mm. antitank gun from a troop carrier. 
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—And Land Silently from the Sky 





Attack from the rear 1s demanded in today’s fast-shifting warfare. A Marine parachute company, above, bails out of its 
transport to practice landing operations over wooded terrain Glider-borne troops can also land silently behind the enemy, 


and Marine Corps aviators are learning this type of flying Below, Marine glider pilots assemble for a practice flight. 
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The Marine Fights with Modern Weapons 


Marines are skilled in the use of small arms and heavy artillery as well. In the illustration above, Marines are shown using 
the Reising submachine gun, a light weapon recently adopted for parachute troops and close-in fighting. The model at the 
left has a folding steel-frame stock. Below, the Marines fire a 155-mm. howitzer under cover of a garnished camouflage net. 
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America’s Skilled Jungle Fighters 
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Jungle warfare is not new to the Marines who are trained to fight in all climates and over all types of terrain. In the 

illustration above, a platoon, on the alert for the enemy, picks its way through a swamp. Below, Marine snipers in camou 

lage suits which blend with the foliage take up positions n order to harrass hostile forces by sharpshooting tactics. 
s $ g 
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Marines Serve on Shipboard 


Marines on ships of the Navy have regular stations and operate as part of the crew. During combat they help man the 
secondary batteries and antiaircraft guns. Above, Marines aboard the U. S. aircraft carrier RANGER man a 5-inch gun. 
Marines are shown below on the deck of a transport loading machine-gun belts in preparation for enemy air attack. 
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Key to Arms Production 


The Ordnance Procurement Districts at Work—Part III 


S United States participation in the war nears the end 
A of its first year, industrial production in this country is 
volume in 


a satisfactory and reassuring most 


reaching 
gories of war matériel, although even greater production 


to a War Produc 


cate 
is still to be desired. Last July, according 
tion Board report, over-all Ordnance production increased 26 
per cent over that of June, and most items were close to 


schedules. In July also, the 


plants, a group recently moved to St. Louis from the ammuni 


tion branch of the Office of the Chief of Ordnance in 
Washington. 

St. Louis has been fortunate in the officers who have been 
deputy district chiefs 
and Col. 


Merle H. 


Maj. (now Lieut. Col.) R. J. Hogan 
Gen. ) R. E. Hardy 


Davis, the present district chief. There are now 


(now Brig. preceded Col. 


49 officers on duty in this 





manufacture of medium 
tanks was 35 per cent over 
the previous month and 
ahead of schedule, and light 
tanks were up I5 per cent. 


Perhaps the most outstand- 


NANCE (Vol. XXII, No. 1 
Cleveland, New York, 


ing jump in production was 
in antiaircraft guns—one 
type advancing 64 per cent 
during the month and an- 
other type 50 per cent, and 
both far ahead of schedules. 
These are but samples of 

, devoted to the 


arms 
Ordnance Districts- 


similar progress 1n 


manufacture now taking 





ar 
1 HIS is the third of a series of articles on the thirteen 
Ordnance procurement districts. The first article ap 
peared in the May-June 1942 issue of Army Orp 
, P- 945) and discussed the 
Philadelphia, and Rochester 
Ordnance Districts. The second article was published 
in the July-August issue (Vol. XXIII, No, 133, p. 59) 
and treated the Cincinnati, Pittsburgh, Boston, and 
Springfield Districts. The present article discusses the 
St. Louis and San Francisco Districts and the Los An 
geles Ordnance Region, Subsequent articles will be 
Birmingham, Chicago, and Detroit 
EpITor. 


district supervising the work 
of approximately 1,900 civil 
1an employees 

This office has the respon 
sibility of administration and 
inspection of some 1,200 con 
tracts, with a total value of 
approximately $500,000,000, 
The largest single contract 
is close to $25,000,000. There 
are $15,000,000 worth of 


machine tools for Govern 


ment account included in 


contracts awarded by the 


district, the majority of 





which are scheduled for de 





place in all parts of the 
country. Much of this prog- 
ress can be attributed to the Ordnance Department’s procure 
ment district system of centralized control and decentralized 
operation. Established on May 18, 1922, the thirteen Ord 
nance districts surveyed the industries in their respective 
areas and made and kept up to date plans for all-out produc 
tion in the event of a national emergency. The present war 
found the districts ready, and the production record thus 
far indicates how well their plans were made. The following 
accounts, describing the work of districts in the Middle West 
and on the Pacific Coast, show clearly how the production 
efforts of the United States have been unified for victory. 


St. Louis Ordnance District 
Lieut. Col. G. E. Mason 


IF a map of the United States is folded on itself, east and 
west and north and south, the intersections of the folds will 
be somewhat north of the center of the area covered by the 
St. Louis Ordnance District. The district is, therefore, ideally 
suited as a strategic location for arms fabrication, espe- 
cially as there is great diversification in the character of the 
normal products manufactured in this district. Transporta- 
tion facilities, both water and rail, are excellent. The district 
is charged with procurement and production in an area of 
859,000 square miles covering 8Y, states with a population 
of 21,200,000. 

The district office now occupies an entire building in St. 
Louis, containing approximately 44,000 square feet of floor 
space, having outgrown the available space in the New 
Federal Building. Further expansion has necessitated the 
use of approximately 11,000 square feet of space in the same 
building with the office of the field director of ammunition 





livery this year. Since its 


inception in 1922, the district has surveyed about 2,000 


facilities, possessing approximately 150,000 machine tools. 


AcCORDING to the latest available Census of Manufac 
tures, the territory covered by the St. Louis District, when 
compared with the other districts, while eighth in the average 
of number of wage earners for 1939, is third in the cost of 
materials, fuel, purchased electricity, and contract work; 
third in value of contracts produced; fourth in the number 
of establishments, and sixth in the increased value by manu 
facture of finished products over the cost of raw materials. 
These figures indicate the relative importance of the indus 
trial area covered by the district. 

The utilization of existing machine tools in converting 
facilities from normal peace-time products to ordnance items 
has been a fundamental principle of the Ordnance Depart 
ment which has been carried out carefully in this district. 
Plants previously manufacturing oil-field equipment are now 
manufacturing gun carriages, artillery shells, and bombs. 
The St. District 
district” of the last war, and therefore it is only natural that 


Louis was known as a “shell-producing 
several artillery shell manufacturing contracts should be in 
production here now. Automobile dealers are making fuzes, 
along with a nationally known carburetor manufacturer. 
An electric-sign company is machining tank castings, A 
large cotton company is making huge gun-forging presses 
and single-purpose shell-turning lathes. A stovepipe company 
has been in production for several months on machine-gun 
belt links. 

This district has been very active on bomb procurement, 
as well as on gun-tube production. The oil-field equipment 
manufacturers of Texas and Oklahoma are familiar, through 
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long years of training and production, with boring deep 
holes and therefore were easily converted to the machining 
of gun tubes. The district has written several contracts for 
such work and in addition has forging contracts for several 
calibers of gun tubes. The latter include finish machining 
as well as rough turning the tubes, 

This district has established a number of suboffices, and 
such establishments are now functioning in Omaha, Denver, 
Kansas City, Tulsa, Dallas, and Houston. These offices are 
charged with complete administration and inspection of all 
contracts in their respective areas. The suboffices have proved 
exceptionally advantageous in giving contractors local as- 
sistance and are obviously necessary in a territory embracing 
859,000 square miles. 

Invitations to bid are sent out by the suboffices which 
therefore deal with their own potential contractors from the 
very inception of the basis of procurement until the final 
shipment is made on the completed contract. The suboffice 
bids are forwarded to the district office and compiled on the 
abstract sheet used by the board of awards in placing con- 
tracts. The complete facilities of the district office are, of 
course, available to the suboffices for legal, technical, and 
production assistance at any time. In addition to the above 
suboffices, the district has Army inspectors of ordnance in 
some of the larger contractors’ plants. 

An important division of the industrial service of this office 
is the gage division. Several facilities were added under the 
second Ordnance gage-expansion program. The salvage- 
control section has been very active in expediting the move- 
ment of ferrous and nonferrous scrap, and the power and 
fuel section is actively working to insure that fuel require- 
ments of Ordnance contractors in this district are adequate 
for the present and future. 


INASMUCH as ordnance manufacture is at a minimum 
during years of peace, the sudden expansion of Ordnance 
production and procurement organizations with the advent 
of war raises a distinct problem regarding personnel. The 
St. Louis Ordnance District, having expanded from 8 em- 
ployees in July 1940 to somewhat over 1,900 at the date of 
this writing, found itself confronted with various problems. 
It is difficult to hire a person for a job which has not as yet 
been defined; it is equally hard to train and “break in” a 
person on such a job; and by the same token it is difficult to 
secure the approval of the various Government agencies 
concerned for the appointment of a person to such a job. 

For these reasons, a job-analysis unit was set up in the 
personnel branch of the district. This unit functions as a 
service to other units in the personnel branch by disseminat- 
ing information regarding the standards of various positions 
and types of work performed in the district. While actual 
time-and-motion-study technique is not employed as it would 
be in a production-line organization, the fundamental con- 
cepts of time-and-motion study combined with job-analysis 
technique as practiced by the War Production Board are used 
to obtain thorough, unbiased, and objective descriptions of 
all types of positions ranging from technical engineering tasks 
to the narrower specialized repetitive work of routine in- 


spection of Ordnance items. 

In any fast-growing organization there is apt to be a cer- 
tain amount of organizational difficulty, especially within 
outlying posts under the jurisdiction of a central office. The 
job-analysis unit studies these situations when and if they 
arise and submits recommendations in the form of revised 


5) 


organization charts and narrative recommendation reports 
In addition to these regular functions, the job analysis eit 
handles any special assignments regarding personnel which 
may arise, An interesting example of this is the employee 
transportation pool. The job-analysis unit drew up a trans. 
portation questionnaire requesting each employce to volun. 
teer information as to his method of transportation to work. 
The results of this questionnaire were tabulated and a large 
map of the area set up with each employee represented a 
a pin on the map at his home address. Different colored pins 
indicate different methods of transportation used by the 
employees. Those who wish to take extra passengers are put 
in contact with those who want rides by means of a cross 
file of the employees in the different groups. This transporta- 
tion-pool plan has enabled many employees to band together 
in groups for the purpose of saving tires and relieving the 
already congested public transportation facilities. The St. 
Louis Ordnance District feels that this type of research in 
scientific personnel technique has an important part in the 
administration of an efficient procurement organization be- 
cause well-adjusted employees are capable of more and 
better work. 

The use of female employees wherever possible has been 
a rule with the district for months, with the result that there 
were more women than men employed during the period 
from April to August 15th of this year. Women are being 
used as clerks, stenographers, inspectors, gage checkers (after 
a training period), messengers, etc. One female employee is 
doing draftsman’s work. Women—especially those with hus- 
bands, sons or other close relatives in the military service— 
have proved themselves the equal of men in many types of 
work where accuracy and attention to detail are of para- 
mount importance. Women are being placed in all positions 
they can possibly fill without interrupting production sched- 
ules. This practice will make possible the release for military 
service of many male employees. An effort also is being made 
to add men who are over age or physically disqualified for 
military service. They will fill key positions of a supervisory 
nature in which it would be inadvisable to use women. 

It is a source of distinct satisfaction to the entire personnel 
of the St. Louis Ordnance District, both military and civilian, 
to realize that they have an opportunity to contribute to an 
important phase of winning this war and that they are taking 
every advantage of this opportunity. With the many advan- 
tages mentioned above and with the complete co6peration 
between management and labor the personnel of the district 
know that there can be but one final outcome—Victory. 


San Francisco Ordnance District 
Col. K. B. Harmon 


“*TN the event that the next emergency carries us across the 

o> d 
Pacific Ocean, the ports along the Pacific Coast will be very 
important points . . . the San Francisco District will be one 
of the most important, and there will be no end of activities 
headed that way,” said Maj. (now Brig. Gen., Ret.) R. H. 
Somers, Ordnance Department, in a letter dated November 
29, 1922. 

That prophecy, made twenty years ago when the San 
Francisco Ordnance District was established, is today being 
fulfilled. Despite a dimout, blackouts, numerous alerts, and 
the added handicap of working in a designated “combat 
zone,” war production is daily attaining a higher peak as 
more and more industries swing into line. For the first time 
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in the war history of the United States the Pacific Coast is 
playing a part in Ordnance output. 

The West, with great resources but untried war-time in- 
dustries, could be likened to a huge, slumbering giant un- 
aware of its arms-making potentialities. But the attack on 
Pearl Harbor jarred the giant into instant action. The decen- 
tralization plan which the thirteen Ordnance Districts had 
been working on for twenty years was put into immediate 
effect. Luckily for the nation, the relatively small sums of 
money made available by Congress for the Ordnance Depart 
ment over the past twenty years had been sufficient to permit 
continuous, if curtailed, work on the research and develop 
ment of the weapons required by the combat arms. Con 
sequently, when the present emergency arose, drawings and 
specifications of all the various types of equipment required by 
a modern army had been completed, with minor exceptions. 


FROM experiences in World War I, it was obvious that 
the hundreds of western manufacturers of ordnance equip 
ment would encounter many difficulties in the change-over 
to the manutacture of these weapons new to a peace time 
industry. Therefore, whenever time permits after each con- 
tract is let, representatives of the San Francisco Ordnance 
District, the manufacturer, and his engineers gather at the 
Aberdeen Proving Ground or a central point in the East 
where a similar product is being made. At this time produc 
tion and inspection problems are discussed in minute detail 
with other manufacturers and Army Ordnance engineers. 
In many cases, difficulties in production which have delayed 
one manufacturer’s production are solved by another, and 
the all-out production effort benefits through this exchange 
of ideas and pooling of engineering talent. 

Being located several thousand miles from the great 
machine-tool plants of the East, it has often become neces 
sary for the San Francisco Ordnance District and the West's 
engineers and manufacturers to codperate in building their 
own tools, and through new and ingenious methods to d« 
velop many time- and labor-saving manufacturing processes. 

To guarantee that these hundreds of manufacturers would 
meet the stepped-up production requirements for more and 
more shells, fuzes, guns, and tanks, the district office worked 
closely with the machine-tool companies on the Pacific Coast. 
Although the East is still the hub of the machine-tool in 
dustry, the West’s machine-tool companies are making rapid 
strides in production to aid the war plants to “keep ‘em 
rolling.” The district offices are also keeping a watchful eye 
on the trade schools which sprang up like mushrooms after 
December 7th and which are turning out workers to man 
the machines as the manufacturers steadily increase produc 
tion. The West’s many universities, including some of the 
largest in the United States, joined in the war effort to offer 
an ever-increasing number of courses in science, engineering, 
metallurgy, tool making, inspection and production problems. 

Conversion from peace-time to war-time production 
perhaps finds some of its best illustrations on the Pacific 
Coast. None of the plants in this area had ever produced 
war materials before. However, the willingness and patri 
otism of the coastal area manufacturers resulted in the im- 
mediate offering of their facilities to the war effort, and, with 
the aid given by the Ordnance district offices, production of 
ordnance matériel was made possible. 

One outstanding example of conversion comes from a 
company which in peace turned out heavy-duty dredges. 
Using the machine tools on hand, coupled with additional 


ones supplied, by the Government, this company is now 
producing 155-mm. howitzers. Two calculating-machine 
companies converted the same tools they had been using to 
make intricate adding-machine parts to the production of 
fuzes for aérial bombs and artillery shells. One of these 
companies bought up old tools from all over the country, 
spent months rebuilding them—and they are now doing the 
work of new tools, The ingenuity of another western manu 
facturer is also illustrated in the case of a window-screen 
company. Their engineers studied Ordnance blueprints and 
started to figure. Finding the machine-tool market flooded 
with orders, they tooled their own equipment, making use 
of old parts whenever possible. Today they are daily setting 
new records in producing 37-mm. canister. 

Companies which never dreamed of war production betore 
Pearl Harbor, today are amazing the world. A railroad-car 
builder is making the latest in medium tanks; a former lock 
maker is manufacturing bomb fuzes and cartridge cases; a 
tractor-parts company is turning out shells by the thousand, 
and in one city a group of manufacturers pooled their facili 
ties to make howitzer carriages. 

Guiding the production from these plants—which are 
located throughout California, Washington, Oregon, Arizona, 
Idaho, Montana, Wyoming, Utah, and Nevada—is the San 
Francisco Ordnance District with headquarters at 100 Mc- 
Allister Street, San Francisco. Due to the large area the 
district covers—approximately one-third of the United States 
—three suboflices have been established on the coast to 
survey, negotiate, inspect, and assist manutacturers more 
speedily. They are the Los Angeles Ordnance Region in 
Southern California, the Portland Suboffice in Oregon, and 
the Seattle Suboffice in Washington. Considered the “baby 
district” of the United States, although it is the largest in 
square miles, the San Francisco District today administers 
451 contracts totaling around $400,000,000, the majority of 
which were awarded after December 7, 1941. 

Preparations for the procurement of ordnance for this war 
began on the Pacific Coast in 1922 when the present San 
Francisco Ordnance District was established. Col, Bruce 
Cornwall was appointed the first district chief and served 
until 1932 when Samuel Kahn took over his duties, serving 
until August 1942. Col. K. B. Harmon then assumed charge 


of the district. 


[HE first task undertaken in the district after its forma 
tion was the survey of facilities to determine just what each 
industry could do in an emergency in the way of manu 
facturing ordnance matériel. This work was carried forward 
through the years as extensively and as rapidly as possible 
with the small appropriations then available for that purpose. 
Back in 1940, the district, including the Los Angeles Ord 
nance Region as well as the district office, had only twenty 
five employees, and the office occupied only one room. Today, 
the San Francisco Ordnance District has 62 officers and 1,005 
employees, and the main office occupies 14 floors of San 
Francisco’s famed 26-story Empire Hotel building which has 
now been converted completely to the war effort since its 
recent purchase by the Treasury Department. Here the plan 
which a handful of Ordnance workers developed during the 
years of peace is being executed in these days of war. 

To guide the flow of weapons into the hands of United 
Nations’ armies from the San Francisco Ordnance District, 


eight main divisions of employees aid in breaking bottle- 


necks, check production rates, allocate priorities, aid in sub- 
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contracting, and assist factories in converting to war pro- 
duction. 

Office activity, interviews for employment, appointments, 
preparation of payrolls, and the huge mail-and-record depart- 
ment is supervised by the district administration and per- 
sonnel divisions. Estimating annual expenditures of the 
district, advancing payments to contractors, and receiving 
bids for office and other supplies and their purchase is the 
main duty of the fiscal branch. Shipment of matériel to the 
fighting forces or embarkation points; records of property 
received from all sources as well as equipment for the dis- 
trict offices; and regulation of motor transportation used by 
district personnel is supervised by the property and trans- 
portation branches. The ever-present menace of the saboteur 
who seeks to hinder or halt production is guarded against 
by the security division. All Ordnance plants are repeatedly 
inspected and action taken to avoid delays in production 
from accidental or malicious causes, This division also per- 
forms the military-intelligence function for the district and 
operates the reception and guard system in the head office. 

The commodity branches handle all contact with the manu- 
facturer, from the original planning survey to the signing 
of an Ordnance contract. These branches also review bids, 
aid in locating subcontractors, and handle all files of draw- 
ings and specifications for the district office. The inspectors 
check the products of contractors and accept those satisfactory 
for use, obtain and maintain the required gages used for 
inspection, and supervise an inspection force, assisting in 
their training and assignments. 

When a new contract is signed, the production unit in- 
volved assists the plant in starting production, controls and 
issues authorization for priorities to enable the manufacturer 
to secure allocations of materials and equipment, and follows 
up on the contractor's activities to prevent production delays 
from failure to order or secure delivery of needed materials. 

Thus, under a plan which was put into effect twenty years 
ago by men who could see that “the next emergency might 
carry us across the Pacific Ocean,” the Western States for the 
first time are producing ordnance and in increasing volume. 


Los Angeles Ordnance Region 
Lieut. Col, A. R. Baird 


THE Los Angeles Ordnance Region, a branch of the San 
Francisco Ordnance District, was organized March 1, 1939, 
under the direction of Maj. (now Lieut, Col.) A. R. Baird. 
The office started with the proverbial orange crate for a 
desk and very little other furniture, and the staff consisted 
of Major Baird, Sgt. A. A. Whitesell, and a secretary. This 
office staff has now expanded to 22 officers, and the civilian 
personnel has increased from one secretary to 170 clerks, 
stenographers, secretaries, and engineers. Inspectors in the 
field now total 285. In addition to this rapid expansion, 
there is an average of eighty under-inspector trainees at the 
Inspectors’ Training School at the University of Southern 
California which is administered by this office. 

The Los Angeles Ordnance Region was at first thought to 
be under a handicap when it came to manufacturing items of 
exacting precision as required by the Ordnance Department, 
for the vicinity was noted chiefly for its large petroleum and 
citrus industries, Today, however, there are scores of manu- 
facturing plants located in the busy Los Angeles area, and 
the fact that many of these firms changed successfully from 
peace-time pursuits to ordnance manufacture is borne out by 





the fact that several Navy “E” and Army-Navy production 
awards already have been made in this area. 

There are today many firms doing Ordnance work in this 
region, among them a pump-manufacturing company which 
is now making one of the most exacting precision artillery 
components—recoil mechanisms, This firm is furnishing on 
important part of the recoil mechanisms of certain types now 
being used by the Army. Another outstanding producer of 
munitions is a metal-stamping company which has surpassed 
all expectations in the manufacture of brass cartridge cases 
and is now in the midst of pioneering the steel cartridge 
case. This company has won the Navy “E” with two addi- 
tional stars for excellent performance in manufacturing ord- 
nance matériel for the Navy, in addition to an Army-Navy 
award for production. One large manufacturer of stoves and 
refrigerators, now under the jurisdiction of the Ordnance 
Department, is manufacturing shells for the Navy and 
cartridge cases and electrical generating equipment for the 
Army. 

From the beginning it has been the region’s policy to 
encourage manufacturers to find out what ordnance matériel 
they could make, and the countless number of preliminary 
surveys proved how well this plan was carried through to 
success. 

The territory covered by the region includes Southern 
California, Arizona, in the 
southern tip of Nevada. There have been 209 prime and 


and a few counties located 
subcontracts awarded in this area. 

Under the guidance of the Los Angeles Ordnance Region, 
contractors who were unable to take prime contracts in- 
dividually were organized into a group and were thus col- 
lectively able to take a prime contract. This was particularly 
true in the case of a large contract on smoke shell, where the 
prime contractor sublet approximately ninety per cent to 
eight other subcontractors. 

The few examples mentioned above show in a general 
way the contribution which the manufacturers in the Los 
Angeles Region are making to the success of the war effort. 

Eprror’s Notrz.—The present Ordnance procurement set- 
up is an outgrowth of the system used in World War I and 
established early in 1918 under the direction of the late 
Brig. Gen. Guy E. Tripp to decentralize procurement. It 
was a result of intensive study of the best methods for 
obtaining munitions production in an emergency. 

On May 18, 1922, Maj. Gen. C, C. Williams, then Chief 
of Ordnance, created thirteen Ordnance district offices, A 
fourteenth office was created on August 13, 1923, at Birming- 
ham, Ala. Subsequently, one of the district offices became an 
Ordnance region, and today the office at Los Angeles, Calif., 
is a regional office. 

At the beginning of the first World War, Ordnance pro- 
curement was centralized in Washington. Manufacturers 
had to come to Washington from all parts of the country to 
find out what they could do for the Ordnance Department. 
The district system established by General Tripp had more 
satisfactory results. For a short time after the Armistice the 
district system was discontinued, but it was studied closely 
by Army officers intrusted with developing the Ordnance 
procurement factor in the Army’s future mobilization plans. 

Today, the Ordnance districts, having grown from their 
nuclei of one Ordnance officer and a few civilian employees 
into great establishments, are playing a tremendously im- 
portant part in the mass production of arms for our forces. 
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The Tank-Automotive Center 
Brig. Gen. A. R. Glancy Heads New Ordnance Unit in Detroit 


HAT is in some important respects the greatest in- 


dustrial giant this country has ever known was created 
by three recent actions of the War Department. First, the 
fourfold job of designing, manufacturing, distributing, and 


maintaining all Army automotive land vehicles not carrying 


guns or armor—trucks, passenger cars, jeeps, ambulances, 

etc-—was transferred from the Quartermaster Corps to the 

Ordnance Department as reported in the September-October 

issue of Army Orpnance (Vol. XXIII, No. 134, p. 307). 

The Ordnance Department retained its previous responsibili- 

ties of similar nature for tanks, combat cars, and all other 

such equipment carrying guns or armor. Secondly, a vertical 
slice from the Office of the Chief of Ordnance, comprising 
departments and personnel responsible for the tank-automo- 
tive program, was transplanted from Washington to Detroit. 

And thirdly, the Chief of Ordnance, Maj. Gen. Levin H. 
Campbell, Jr., named Brig. Gen. Alfred R. Glancy, Detroit 

motor industrialist, as his deputy to head that program with 
the title of Deputy Chief of Ordnance and assigned to him 
the services of Brig. Gen. Donald Armstrong and Brig. 

Gen. John K. Christmas. General Armstrong, of the Regular 
Army, was chief of the Chicago Ordnance District until he 
was transferred to Detroit. General Christmas, also of the 
Regular Army, was ordered to transfer to Detroit his office 
as chief of the tank branch, Industrial Division, Office of the 
Chief of Ordnance. 

General Glancy was born at Miamiville, Ohio, July 17, 
1881, the son of Augustus C. and Louise (Robinson) Glancy. 
He was graduated from Lehigh University with a degree 
in mechanical engineering in 1903 and then engaged in 
mining engineering. From 1922 to 1930, he was president of 
the Glancy Malleable Corporation and, since 1923, president 
of A. R. Glancy, Inc. He was closely associated with the 
growth of the Oakland and Pontiac Motor Companies and 
has held the offices of president of Pontiac Motor Car Com- 
pany and vice-president of General Motors Corporation. 
He also served as trustee of Lehigh University, chairman of 
the Michigan State Planning Commission, and chairman of 
the Michigan Public Trust Commission. 

General Glancy was called to Washington to serve with 
the NRA and wrote about forty per cent of the codes. After 
the NRA was liquidated, General Glancy, still a civilian, 
acted as head of the ordnance section of the Office of Pro- 
duction Management and was a member of the Harriman 
Mission to England. He also was appointed special assistant 
to the Secretary of War, and was chief of the Production 
Division of Services of Supply until he was assigned to head 
the Tank-Automotive Center. During the week of September 
20th he was nominated a brigadier general by President 
Roosevelt, confirmed by the Senate, and sworn in by Gen- 
eral Campbell. 

“General Glancy has been assigned as Deputy Chief in 
the Detroit Center,” said General Campbell, “largely to make 
use of his experience and knowledge in the private auto- 
motive industry. With the powers that have been given to 
him and with the advantage of operating in the natural 
center of the automotive industry, General Glancy will have 





the mission of adapting the tank-automotive industry most 
efhciently into the specialized needs of the Army. It is as 
though a vertical slice had been taken from the Office of the 
Chief of Ordnance in Washington and transplanted into 
Detroit. With Deputy Chief Glancy having the power as 
agent for the Chief of Ordnance, the center in Detroit will 
be ‘Washington’ as far as the tank-automotive activities of 
the Ordnance Department are concerned.” 

General Campbell pointed out that not only would the 
Detroit Tank-Automotive Center be geographically closer 
to the automotive industry but that there would be an im- 
portant gain both for the Center itself and for those dealing 
with it in escaping the time-killing congestion involved in 
contacting Washington by telephone, correspondence, or 


personal \ isit, 


DHE Detroit Center occupies almost the entire Union 
Guardian Building in the heart of the Detroit business area, 
two blocks from the Detroit river, and is within ten minutes’ 
walking distance of Detroit's leading hotels. Although 
Detroit struggles with a housing shortage for factory 
workers, the transient business visitor normally finds a room 
in the hotel of his choice without delay. 

The Center is only a 5-minute walk from the Fort Street 
railroad station used by the Pennsylvania, Baltimore and 
Ohio, and Wabash Railroads, The Michigan Central station 
is distant ten minutes by taxicab, 

The working force will total several dozen officers and 
about 3,000 civilians, and the center obviously faces dif- 
ficulty in finding adequate civilian help. Typists, stenog- 
raphers, and various classes of technicians are needed, When 
the War Department took over the Union Guardian Building 
in August, a rental office was established under the direction 
of an Ordnance officer to help incoming personnel, partic- 
ularly from Washington, to find suitable and convenient 
housing facilities. 

The Ordnance districts are affected by the new situation 
in two ways: First, each district took over from the Quarter- 
master Corps the automotive-production responsibilities 
within that district; secondly, in the tank-automotive field, 
handled by the new Center, the districts deal with Detroit 
instead of with Washington. This was a convenience par- 
ticularly for the Detroit, Cleveland, and Chicago Districts 
because of their proximity to Detroit. The Detroit District 
office is only two blocks away from the Center. 

Along with taking over responsibilities from the Quarter- 
master Corps, the Ordnance Department took over con- 
siderable military and civilian personnel, both in the procure- 
ment and the field services. The national automotive head- 
quarters of the Quartermaster Corps were at Fort Wayne, 
in Detroit. This responsibility was transferred to the new 
Tank-Automotive Center, and Fort Wayne became an Ord 
nance establishment. 

The new Center is another example of the time-proved 
Ordnance principle of centralized control and decentralized 
operation and should do much to speed the supply of motor- 
ized equipment for our forces in today’s mobile warfare. 
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The Army Specialist Corps 


A New Branch to Tap Untouched Resources of Skilled Man Power 


Henry P. Seidemann* 


RECENT statement seems to sum up very correctly 
the successive attitudes of the American people toward 
is as follows: “Two 


the war. That statement 


we thought we could legislate ourselves out of the war; a 


years ago 
year ago we thought we could produce ourselves out of the 
war; now we are just beginning to realize that we must fight 
of the 


ourselves out war.” 


duties which are very similar to those that are carried on jp 
civil life. These duties in many cases are now being per- 
formed by military men who, because of the nature of milj- 
tary establishments in the United States, have been picked 
and trained for combat duty with fighting men in the field. 


[HE highest function of a 





While we have been slow to 
arrive at this conclusion, all 
of us are at last coming— 
even if somewhat belatedly 
—to feel that this is a war 


in which we must play a 


fighting part. Much bitter 
fighting must be done and 
grievous losses suffered if 


the forces opposed to our 
ideas of liberty and the dig- 
nity of the individual are not 
to triumph. They have been 
winning the war while we 
were slowly waking up to 
the part we must take. 

But most of us now are 
aware of the gravity of the 
the 
necessity for every patriotic 
citizen to do his full duty. 
I doubt if there is a man 


situation and urgent 





THE Army Specialist Corps is an organization new 
to this war. It has been created to provide men who 
can fill administrative and technical jobs connected 
with the military effort but who are not suited to ac- 
tive combat duty, thus releasing many trained officers 
for valuable service with troops in the field. Many of 
our citizens are not subject to military service but 
nevertheless possess training and abilities which would 
be of immeasurable help to the nation if they could be 
but put to use in the war effort. A number of patriotic 
Americans have been anxious to volunteer their serv- 
ices but have been unfamiliar with the possibilities and 
the procedure involved. Today, the Army Specialist 
Corps provides a field for their skills. This timely 
statement, by a deputy director of the Corps, makes 
clear the nature, purpose, and organization of this new 
branch of our military forces. Inquiries for further 
information should be addressed to the Army Specialist 
Corps, War Department, Washington, D, C.—Eprrtor. 


military officer is the effec- 
tive use of his knowledge of 
and the use of 
equipment in 
with the enemy. 
multitudinous 


strategy 
troops and 
contact 


There 


other tasks which are vital 


are 


adjuncts to these professional 
military functions, but these 
adjunct functions, in many 
instances, can be satisfac- 
torily men 
who have gained the proper 


performed _ by 


experience in their civil oc- 
cupations. An army is like 
a great city: its men must 
be housed and clothed; they 
must be fed and provided 
with necessary utilities—heat, 





water; light, sanitary and 
hospital tacilities; they re- 
quire huge transportation 





who has not asked himself 

most seriously, “What can I do to help win this war—and 
win it in a hurry?” Many men have already answered that 
question to their own satisfaction and are now serving with 
the armed forces in the field or turning their individual skills 
to work in war industry. 

Others, however, perhaps for economic reasons, age, physi- 
cal handicap, or other restrictions, are still reading the news- 
papers, listening to the radio, and muttering, “What can 
I do?” Many have offered their services to the Government 
and have been turned down for commissions because of lack 
of military experience. Others have not offered their services 
because they did not understand how the Army could make 
use of their particular qualifications. 

One of the reasons for the organization of the Army 
Specialist Corps was to help answer these questions of 
patriotic citizens who, though they lack military abilities, are 
anxious to serve. As its name implies, its main purpose is to 
furnish to the Army the services of men with valuable kinds 
of experience acquired in civil life that can be of use in in- 
creasing the effectiveness of our fighting forces. To accom- 
plish this purpose it will use not only men who are physically 
fit but also many whose physical condition or age would not 
permit them to be taken into the fighting forces. 

The Army has become increasingly aware that the com- 
plexities of modern warfare require the performance of 





*Deputy Director, Army Specialist Corps. 





facilities that 
without fail under difficult and dangerous conditions; they 
require innumerable repair-shop units to keep their equip- 


must operate 


ment in good operating condition. Roads and railroads must 
be built and bridges repaired or erected with great speed. All 
the vast quantities of clothing, food, shelter, vehicles, arms, 
tanks, planes, and munitions must be contracted for, re- 
ceived, and warehoused. They must be paid for, moved by 
rail and truck, by plane and ship, and moved again from the 
unloading port by rail, truck, or plane. The Army must be 
paid; a vast accounting job must be performed, 

These duties are very closely parallel to those that must 
be performed in civil life. They can be performed by men 
who are not professional soldiers. Capable engineers and 
business men of many different kinds can be used to carry 
on much of this work, but they must do it as officers under 
military command and with military responsibility—not as 
civilian employees. 

With such consideration in mind, Gen. George C. Mar- 
shall, Chief of Staff, suggested to the Secretary of War the 
establishment of the Army Specialist Corps. One of the chief 
objectives was to enable our Army to make the most efficient 
use possible of the professional military training and talent 
available and to enable many patriotic men, whose experi- 
ence in civil life qualified them, to serve their country better 
in military duties. 

One of the serious bottlenecks in this war is our supply of 
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officers with professional military training and experience. 
We cannot afford to waste a single one on duties of any 
other nature. Always in peace times we have maintained an 
army of relatively insignificant numbers, When war comes 
upon us ee : 
es and tanks and guns needed; it is a scramble to give 


it is not only a scramble to build the ships and 
plan hopes = tr 
anything like adequate professional military training to the 
great numbers of new officers which the rapid expansion of 
the Army demands. To waste this particularly valuable 
trained skill in amy way is in some degree “contributory 
treason.” There is no more effective way to help our enemies. 


THE transition from an army of 150,000 officers and men 
which we had just a few years ago to an army numbered 
in millions is really a catastrophe. It upsets everything, both 
in personal lives and in business affairs. In modern war, few 
persons escape its effects. War is no longer the affair of 
armies—it is the affair of the whole population. Every man, 
woman, and child; every pound of steel, aluminum, nickel, 
and tin is a factor in and is affected by this transition to total 
war. Every energy, every material, every mental resource we 
have, and every loyal citizen must be used with the greatest 
possible speed and with the utmost practical efficiency if we 
are to be sure to win this war. 

Not all loyal citizens can serve in uniform. No loyal citi- 
zen is doing his full duty if he wants to be invited to put 
on a uniform or to help in some phase of war activity. He 
does his full duty only when he uses his best ability in his 
own locality to find what can be done there to help and then 
gets his friends and neighbors organized to perform every 
service they can find that needs doing. 

Electrical engineers are in a position to be particularly 
helpful. The most acute shortage of engineers is in this 
field. Men with special training in various electrical tech- 
niques are needed by thousands. The Army and the Navy 
have schools at which this training is given, The United 
States Office of Education has arranged with more than 
forty engineering colleges to give the special courses needed 
to train the men we must have. These courses are all now 
under way and new courses started in September; the 
difficulty is to find properly prepared candidates for training. 
The electrical-engineering graduates of the last ten years 
have received questionnaires, and those who could serve 
have been sent into training. Those sent by the Signal Corps 
have been employed as civilians at the rate of $2,000 a year 
while in training, but the number is too small a part of those 
needed. 

The Army Specialist Corps, through the much-appreciated 
aid of the engineering colleges, is now in process of sending 
to all engineering graduates of the last twelve years ques- 
tionnaires to find civil, mechanical, industrial, chemical, and 
other kinds of engineers who may be willing to offer their 
services and take the special electrical-training courses to fit 
them for these urgently needed services. Though these non- 
electrical engineers will have to be given somewhat longer 
courses than those with electrical training, they are needed 
because there aren’t enough electrical engineers. They know 
mathematics and physics which enables them to be trained 
much more rapidly than those not so equipped. 

This has been called an engineers’ war. It would be almost 
true to call it an electrical engineers’ war for almost every 
important piece of war equipment is either electrically con- 
trolled or has important electrical parts. The airplane has its 
radio, its complex electrical engine equipment, its secret 





detection apparatus, and electrical instruments. The sub- 
marine is a mass of electrical equipment: every valve and 
vital function is reported electrically to its “Christmas tree” 
of red and green lights; everything from the main propeller 
to the periscope is electrically operated; its listening devices, 
its depth-measuring instruments, its cooking equipment all 
operate electrically. Every battleship and the rest of the sur- 
face ships, every antiaircraft battery, every plane detector, 
and every tank would be helpless and virtually useless but for 
the work done by the electrical engineer. 

Many doubtless want to know in what ways they can be 
of help to the Army Specialist Corps and to any other agency 
that is contributing to the efficient conduct of the war. There 
is no one who cannot help. All cannot put on a uniform; all 
can’t go to the front. But all can help. The man who is 
working in an industry necessary for the health or defense of 
our country is doing a vital and essential task, Only those 
who can be spared from such occupations without handi- 
capping necessary production should consider trying to be of 
help elsewhere. It is just as vital a service to keep production 
up as it is to have trained soldiers to use what is produced. 

All can be of help by doing their part to keep morale at 
proper pitch in their locality. Some can help by calling the 
attention of younger men to the need for technical skill and 
the opportunity for an appointment in the Army Specialist 
Corps; some who can get away from business can help by 
offering their own services. 


I HE Specialist Corps was established by Executive order. 
Its personnel and operation were officially announced on 
June 11, 1942, and its first appointment for service with the 
armed forces was made on June 15th. It is now functioning, 
and it is expected that its activities will expand rapidly. It is 
a branch of the War Department, operating under direction 
of the Secretary of War. Briefly, its objectives are as follows: 

(1) To bring under the control of the Secretary of War 
certain skilled individuals who have the required qualifi- 
cations to enable them to perform duties of certain military 
personnel, thereby relieving the latter for combat and com- 
mand duties; (2) To add to available man power by using 
men overage or not physically qualified for active military 
duty; (3) To supply all arms and services and other agencies 
of the War Department with individuals possessing certain 
professional, scientific, technical, and administrative skills; 
(4) To train such persons whose educational background 
qualifies them to receive technical training in fields wherein 
the demand for trained personnel exceeds the supply. 

The director general of the Corps is Dwight F. Davis, 
with the relative rank of major general. Under him are three 
deputy directors, with the relative rank of brigadier general, 
each in charge of one of the three bureaus. Deputy Director 
W. O. Hotchkiss, on leave of absence as president of Rensse- 
laer Polytechnic Institute, heads the Bureau of Engineering 
and Technical Personnel; Deputy Director Charles Cheston 
directs the Bureau of Commerce and Business Personnel, 
and Henry P. Seidemann is the deputy director serving as 
executive officer of the Corps and directing the work of the 
Bureau of General Administration. 

The uniform of an officer of the Corps is the same, except 
for distinctive insignia, as that of officers of the Army of the 
United States. Members of the Corps provide uniforms at 
their own expense. 

Members of the Corps will be directly responsible to the 
Army commander of the activity under whose jurisdiction 
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they are serving. In some circumstances, such as the opera- 
tion of a training school, arsenal, or other activity by officers 
of the Corps, Army officers or enlisted men will be subject 
to their orders. But Corps officers will not have combat com- 
mand of troops. 

Persons appointed in the Corps must be citizens of the 
United States. Each applicant must file a placement ques- 
tionnaire which records basic data concerning himself and 
his experience. The questionnaire is filed through The Adju- 
tant General and considered by boards comprised of repre- 
sentatives of the Army Specialist Corps and the Regular 
Army. These boards decide whether the applicant can be 
considered by the Army for commission, or by the Corps. 

The Specialist Corps, except for its own requirements, 
does not make appointments on its own initiative. It receives 
from military branches requisitions for personnel to fill 
specific positions. The Corps then examines personnel data 
supplied by its own questionnaires, the Civil Service Com- 
mission, the National Roster of Scientific and Specialized 
Personnel, The Adjutant General’s Office, and other similar 
agencies maintaining personnel files. When the papers of 
suitable candidates are located, the papers and the candidates 
are referred to the branch which filed the requisition, The 
requisitioning branch then makes the final selection and re- 
quests that the Corps arrange for the appointment of the 
selected individuals. 

All appointments must be approved by the War Depart- 
ment Personnel Board. In the case of individuals whose rate 
of compensation is in excess of $5,000 a year, the appoint- 
ment must be made by the President, by and with the advice 
and consent of the Senate. 


MEMBERS of the Corps will serve where needed, including 
active theaters of operation. While serving with armies of 
the United States in the field in time of war, both within 
and without the territorial jurisdiction of the United States, 
members of the Corps are subject to military law. 

A physical examination is made of all men about to enter 
service with the Corps. The requirements are less rigid than 
those for an officer of the Army of the United States. Waiv- 
ers of certain physical defects may be granted. Appoint- 
ments, unless sooner terminated, will be for the duration of 
the present war and six months after the termination thereof. 
Accident and retirement benefits are the same as provided 
for Government employees under the U. S. Employee’s Com- 
pensation Act, Other benefits, such as transportation of 
household effects upon change in official station and travel 
expenses while traveling on official business, are available to 
the members of the Corps, in accordance with law and 
regulations of the War Department. 

The salary paid a member of the Corps is dependent upon 
the duties performed and the responsibilities assumed, and 
approximates the initial pay and allowances of a commis- 
sioned officer of similar rank in the Army. It is the policy of 
the Corps to appoint, as far as is possible, persons who by 
reason of age, physical condition, marital status, or depen- 
dents, are presently in, or who upon classification will later 
fall in, a classification which will not require their rendering 
active combat service. 

The Corps consists of three classes of personnel, as fol- 
lows: (1) Officers, with rank ranging from director general 
(major general) and deputy director (brigadier general) 
down the Army Specialist Corps grades from colonel to 
second lieutenant; (2) Specialists, with rank ranging from 


Ist to 5th class and with pay corresponding to that of non- 
commissioned technicians in the Army; (3) Mechanical and 
technical, with pay at the prevailing wage in the area. 

Promotion in the Army Specialist Corps is under the same 
rules as in Civil Service. Members of the Corps can be te. 
warded and decorated for meritorious service in accord 
with the practice of the War Department. 


ance 


THE following types of men are not eligible to appoint. 
ment in the Corps: (1) Those under 30 years of age unless 
permanently disqualified under Selective Service; (2) 
Those liable for military service when their current Selective 
Service classification is 1-A; (3) Those classified under 
Selective Service as 1-A who are over 30 and under 45; (4) 
Those deferred from induction for occupational reasons and 
who, in the opinion of Selective Service officials, should not 
be moved. 

Exceptions to these requirements will be considered only 
where the individual has special or extraordinary qualifica- 
tions required for a vital duty essential to the war effort and 
for which no other qualified individual is available. Prior 
to recommendation for appointment in the Corps of an 
individual who does not meet these requirements, the cir- 
cumstances will be carefully considered by a board composed 
of officers of the Corps appointed by the director general and 
the findings of this board in case of approval codrdinated 
with the Selective Service System. 

Under specific direction from the Secretary of War, all 
political or personal considerations will be rigidly excluded 
and care will be exercised to insure the appointment of men 
who are fully qualified and specifically needed. 

To those whose minimum obligations to dependents 
could not be met if they volunteered, the Corps in many 
cases provides an opportunity that will enable them to care 
for these obligations, Others, denied commissions in the 
Regular Army by reason of age or disability, will be usable 
by the Corps. Many in all these groups will find in the 
Corps a welcome opportunity for them to perform the serv- 
ice their patriotism is seeking. The Corps is composed of 
men of outstanding ability and character. Every man in it 
will be serving because of his patriotic desire to do his bit 
to the extent of his ability in order to serve his country. 


Eprror’s Note.—Mr. Davis, director general of the Special- 
ist Corps, has a distinguished military career. He served as 
a major in France with the A.E.F. during the first World 
War and received the Distinguished Service Cross for extraor- 
dinary heroism in action and the decoration of the French 
Legion of Honor. Mr. Davis served as Secretary of War from 
1925 to 1929 and as Governor General of the Philippine 
Islands from 1929 to 1932. 

Dr. Hotchkiss, deputy director, is a distinguished engineer, 
geologist, and educator. He has served as president of Rensse- 
laer from 1935 until the present. From 1925 to 1935 he was 
president of the Michigan College of Mining and Technology, 
having formerly been state geologist and director of the 
Geological and Natural History Survey of Wisconsin. 

Mr. Seidemann, deputy director and author of the above 
article, has been active in governmental and Red Cross work 
for many years. During World War I he was a member of 
the Council of National Defense. He has also served as 
technical director, Commission of Public Accountancy, Terri- 
tory of Hawaii, and as. special assistant to the adminis- 
trator, Agricultural Adjustment Administration. 
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Ordnance Pacemakers 
Nine Establishments Receive the Army-Navy Production Award 


URING the years of peace, the Ordnance arsenals and 
proving grounds were practically the only centers of 
armament development and production in the United States. 
When our great rearmament effort came, these establish- 
ments were ready to impart their knowledge and skills to 
private industry. Yet so well had they planned and so efh- 
cient were their methods, that 
even today, when industry is 
in high gear, the Ordnance 
arsenals are still among the 
best arms producers in Amer- 
ica, and they are setting the 
production pace in many 
fields of munitionment. The 
Ordnance proving grounds 
have kept abreast of all this 
increased output. 

In recognition of their 
achievements, the six arsenals 
and three proving grounds 
were awarded the joint Army- 
Navy Production Award at 
appropriate ceremonies on 
September 29th-30th. A 
thumbnail sketch of each of 
these establishments follows: 

FraNKForD ARSENAL, Philadelphia, Pa., established in 1816, 
owes its origin to the repercussions of the War of 1812. In its 
early days it produced such articles as flints, percussion caps, 
grapeshot, jink wads, quick matches, and many other items 
no longer known to the art of war. It is now the Ordnance 
center for small-arms and artillery ammunition and fire-con- 
trol instruments. 

PicaTINNy ArsENAL, Dover, N. J., first came into the field 
of ordnance as the Picatinny Powder Depot in 1880. It was 
selected for this purpose because of its isolated position in the 
hills of northern New Jersey. In 1906, funds were secured for 
the erection of a powder factory, and Picatinny was selected 
as its site. It was largely developed during the World War. 
The new plant, built since 1926, constitutes an up-to-date 
explosives and ammunition laboratory and manufacturing 
facility. 

Rock Istanp ArsENAL, Rock Island, IIl., began in 1816 with 
the building of Fort Armstrong, on what is now the arsenal 
grounds, as a frontier post to protect the citizens of the adja- 
cent territory from the Indians. The frontier moved on, and 
Fort Armstrong was abandoned as being no longer necessary. 
The Civil War caused the present arsenal to come into being 
in 1863. Since that date it has been one of our principal arse- 
nals, specializing in the manufacture of artillery material and 
combat vehicles. 

SPRINGFIELD Armory, Springfield, Mass., is by far the old- 
est manufacturing establishment under the control of the Ord- 
nance Department. Buildings for the manufacture and stor- 
age of munitions were rented by our embryo Republic during 
the Revolutionary War in the town of Springfield as early as 
1777. The Armory has been the principal center of small-arms 
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production for the United States Army continuously since its 
foundation. 

WaTerTowN ArsENAL, Watertown, Mass., was originally 
established as Charlestown Arsenal at Charlestown, Mass., in 
1800 and was transferred to its present site in 1816. Its pro- 
duction has included light and heavy gun carriages—many of 
our heaviest seacoast carriages 
having been built there. It has 
exerted profound influence 
upon Ordnance development 
and commercial industry in 
the field of ferrous metal 
lurgy. Its laboratory is the cen 
ter for general and ferrous 
metallurgical research for the 
Department, and it is well 
recognized as a pioneer in 
the development of materials 
and processes. The art of cen 
trifugally casting gun tubes 
has been one of its great de- 
velopments. 

WarervVLieT ARSENAL, Wa- 
tervliet, N. Y., second oldest 
arsenal, was established in 
1812 as the principal arsenal 
and depot of a chain which included in order: Buffalo, Batonia, 
Rome, Gibsonville (now Watervliet), and Vergennes (Vt.). 
Watervliet is the only member of the chain which has been 
kept permanently. Beginning in 1887 and continuing to the 
present time, it has specialized in cannon manufacture. (See 
the article, “New Guns for America,” on p. 475 of this issue.) 

ABERDEEN Provinc Grounp, Aberdeen, Md., began in Octo- 
ber 1917 when the site was purchased by the Government and 
taken over by a detachment of Ordnance soldiers, officers, and 
civilians from Sandy Hook Proving Ground. The first firings 
were conducted on January 2, 1918. It is the place where the 
major part of experimental tests and firings of guns, carriages, 
recuperators, and ammunition are conducted for our Army. 
The Ordnance Training Center is also located there. 

Erre Provinc Grounp, Lacarne, Ohio, was established May 
1, 1918, and operated during the World War. It was used as 
a field-service depot until January 1, 1941, when it was once 
again designated as a proving ground. It performs the accept- 
ance testing of all items of artillery, tank armament, armor 
plate, and miscellaneous ordnance items procured in the five 
Ordnance districts surrounding it. The Erie Ordnance Depot, 
which is a part of the proving ground, is one of the important 
storage and shipping depots of the Ordnance Department. 

JEFFERSON Provinc Grounp, Madison, Ind., is a facility for 
the proof testing of ammunition components and complete 
rounds of all types and calibers; all types of demolition, frag- 
mentation, chemical, and incendiary bombs; grenades, pyro- 
technics and mines, and other ordnance equipment. An air- 
port is part of the proving ground. Construction of the proof 
facilities started January 1, 1941. The first round was fired 
May 10, 1941, and construction was completed in December. 
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Armament of the German Platoon 





In the German Army the Gruppe is the basic infantry unit and corresponds to the U. S. Army squad. It is com- 
posed of ten men and is commanded by an Unterfeldwebel, a junior noncommissioned officer. The German 
platoon contains four Gruppen, a light-mortar squad of three men, and a platoon headquarters of five men. 
The platoon is commanded by a Leutnant (2nd lieutenant) or an Oberleutnant (1st lieutenant). Three platoons 
and an antitank rifle section of seven men compose the German infantry company commanded by a Hauptmann 
(captain). Weapons of the platoon are shown below and indicate the fire power and mobility of this enemy unit. 





’ No. in ee ee 
Weapon Siateen Specifications 


28 Weight: 9 \bs.; Length: 4 ft., 1% in.; Caliber: 7.9-mm. 

(cal. 31); Range: 2,200 yds.; Bayonet: 15 in. long, 14% 

J ; : ibs. Remarks: A new rifle is in production, lighter, shorter 
Gewehr Rifle, 98 


by 4 inches, with 550 yards more range. 


5 Weight: 9.7 lbs. (11 Ibs. with full magazine); Length: 
3114 in. (without shoulder rest); Caliber: 8.9-mm. (cal. 
350); Range: 1,100 yds.; Cyclic rate of fire: 500 r.p.m.; 
Effective rate of fire: 250-320 r.p.m.; Magazine: 20, 25, 
or 50 rounds; Bayonet: 15 in. long, 114 Ibs. 





Schmeisser Machine Pistol 


4 Weight: 15, lbs. (without mount); Caliber: 7.9-mm. 
(cal. 31); Cyclic rate of fire: 900 r.p.m.; Range: 3,800 
yds. (tripod), 2,200 yds. (bipod); Effective rate of fire: 
110-120 r.p.m. (bipod), 300-350 (tripod); Magazine: 25 
rounds to strip, 10 strips to belt. Remarks: This is a 
light machine gun with a bipod mount. The same gun, with 
a tripod mount, is used as a heavy machine gun. Each 
Dual-Purpose Light Machine Gun, MG-34 Gruppe carries an antiaircraft tripod mount which makes 
this an antiaircraft gun also. Air-cooled, the barrel must 
be changed after 500 continuous rounds. 


56-224 Model PH 39—Weight: 1 Ib., 5 oz.; Length: 16% in.; 


Time of fuze: 4% sec. Model 24—Weight: 1 Ib., 4 oz.; 

ee Length: 14 in. Time of fuze: 5, sec. Remarks: Fuzes 

of both are lighted by pulling a cap at the end of the 

Spee vnc handle. Model PH 39 is said to be 6 to 8 times more ef- 

fective than Model 24. The heads from Model 24 may be 

Hand Grenades, Model PH 39 and Model 24 detached and clustered around another grenade, six to a 
cluster. Each rifleman carries from 2 to 8 grenades. 





16 Weight: 1 lb., 144% oz.; Caliber: 9-mm. (cal. .354) ; Maga- 
zine: 8 rounds. Remarks: Semiautomatic; short-recoil 
operation. 

Luger Pistol, ’08 
1 Weight: 31 lbs.; Caliber: 50-mm.; Range: 50-500 yds.; 


Traverse: 33 degrees; Projectile: HE and smoke, 1% 
lbs.; Rate of fire: 6 rounds in 8-9 sec. Remarks: Muzzle- 
loaded and trigger-fired. Elevation and traverse by screw. 
Range by elevation rather than by altered charge. De- 
tachable sight. Usual burst is 10 rounds. 





50-mm, Light Infantry Mortar 
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Lightning and Explosives 


Shielding Hazardous Structures from Electrical Discharge 
Dr. G. D. McCann* 


TRUCTURES containing highly inflammable or explo- 

sive material often require better protection from light- 
ning than afforded by ordinary lightning rods that usually 
suffice for farm buildings and the like. In addition to provid- 
ing better protection, scientific shielding of hazardous struc- 
tures materially reduces the use of critical war metals. 
Conductors for the masts and ground wires are smaller, and 
corrosion-resisting steel wire can be used instead of copper. 
Separately mounted shield- 





ing systems, such as vertical | 
diverter masts or ground 
wires, are best for most 
hazardous buildings in order | 
to produce adequate shield- 
ing and sufficient clearances 
to prevent sparking. 

The true function of light- 
ning protection is to guard | 
against direct strokes and 
not to prevent them. As the 
importance of obtaining | 
good grounds has become | 
better appreciated, such pro- | 





levels lying between twenty-five and forty. These data are 
given in curve (a) of Figure 5 and show that below about 
500 feet the probability of strokes is approximately propor- 
tional to height. Supplementary data obtained from labora- 
tory model studies have determined the effect of the horizon- 
tal dimensions of the structure. The area it covers is the 
principal factor as shown by curve (b) of Figure 5. For 
buildings whose horizontal dimensions are of the same order 
of magnitude as their height, 
area has little effect, and 
curve (a) can be used di 
rectly. 

Objects very low in rela- 
tion to the area which they 


cover, such as oil reservoirs, 





are not likely to attract 
strokes from a sky area 


larger than their own area. 
The probability of direct 
strokes is then directly pro- 
portional to the area of the 
structure and the number of 

| strokes which emanate per 








tection has been greatly im- —-——______ 


unit area of sky. This has 


proved. Experience indicates Fic. 1. Isocerauntc Map SHowinc Number oF THUNDER- been found to average about 
that most of the common  sTorM Days a YEAR iN Various Parts oF THE UNITED STATEs ten _ strokes per square mile 


types of structures, such as 

farm buildings and the like, can be protected to a sufficient 
degree with the conventional application of lightning rods 
mounted directly on the structure as long as they are in- 
stalled in accordance with the code for protection against 
lightning as outlined by the National Bureau of Standards. 
The degree of protection necessary depends upon property 
value, vulnerability or hazard, and probability of direct 
strokes. The best possible protection is of considerable im- 
portance for structures in which petroleum products, inflam- 
mable gases, and explosives are being handled or stored. A 
very large number of these are being constructed at the pres- 
ent time throughout the country, and protection methods 
which have been found sufficient for ordinary buildings are 
not necessarily adequate for these. 

The variation of lightning conditions throughout the 
United States is best shown by the isoceraunic map (Fig. 1) 
which gives the average over a 30-year period of the number 
of thunder-storm days each year occurring in different parts 
of the country. East of the Rocky Mountains the average is 
about thirty storm days per year, which is usually taken as a 
basis for comparison. The frequency and severity of storms 
varies considerably from year to year and in any region with 
local conditions of terrain and storm paths. However, it is 
possible to determine the frequency with which objects are 
likely to be struck and the factors which influence this. 

Through lightning field investigations such records have 
been obtained for structures in regions of isoceraunic storm 


Lightning engineer, Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


of sky area a year in regions 
of twenty-five to forty storm days. These data apply to struc 
tures situated on essentially level terrain and sufficiently far 
from other objects to be unshielded by them. For estimat- 
ing purposes, the expectancy of strokes in regions of con- 
siderably different storm levels can be obtained by using the 
direct ratio between the respective isoceraunic levels. 
Figure 5(b) shows that an average-sized structure 25 feet 
in height may be struck about once every 30 or 40 years, 
while one of large extent (one with an area of around 40,000 
square feet) may be struck as often as once every 10 years. 
Some modern ordnance plants may have several hundred 
buildings so that there is a good likelihood of several in each 
plant being struck each year. The oil reservoirs of tank farms 
frequently cover as much as one-tenth to one-fifth of a square 
mile. Thus there is a probability that one to two direct 
strokes would strike them each year if they were not ade- 
quately shielded. 


SOME types of structures, such as metal tanks, are essen- 
tially self-protected in that they provide an adequate con- 
tinuous conducting path for a stroke which would contact 
them, The most complete protection of any structure for 
which this is not the case would be obtained by providing a 
complete metallic shell around it. This is seldom practical, 
and recourse is usually taken to placing a few well-grounded 
objects, such as vertical conducting masts or horizontal 
ground wires, either above or around a structure to provide 
a sufficient degree of protection. Their proper location in 
order to provide such adequate shielding has been a subject 
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Fic. 2. CLEARANCES NECESSARY TO PREVENT FLASH-OVER 


of considerable study in connection with the protection of 


transmission lines and substations. 


From laboratory studies with models and from operating 
experience, the shielding efficiency of masts and ground 
wires has been determined as a function of their location. 
In Figure 3 are given data for the determination of configu- 
ration to provide what is considered the best practical shield- 
ing. Figure 3(a) applies to the use of a single vertical mast. 
The necessary height y in feet above any point of a struc- 


ture to be shielded is given as a function of the 
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necessary current-carrying capacity and sufficient mechanical 
strength for most applications. Mechanical strength and cor. 
rosion are the primary limitations in size. Where overhead 
Wires are ~~ for oe however, greater fusion may 
occur due to direct contact by a stroke. It is thoug at th. 
minimum conductor size which is safe to use “ate 
wires is No. 2 in either copper or galvanized steel. Stranded 
conductors are usually best. The terminal points of masts do 
not need to be as large since the stroke contact would only 
fuse at the most a few tenths of an inch of the tip. A No. 6 
wire is adequate, if properly supported, and special high-con. 
ductivity ee are fa nas Se ‘ieee inch rods — 
smallest that can be driven, and any standard ground rod has 
adequate current-carrying capacity. Data are now available on 
the necessary thickness of sheet metal in order that holes or 
appreciable pockets will not be fused by stroke contact. Sheets 
greater than about three-eighths of an inch thick cannot be 
appreciably damaged by the most severe stroke. Thus, metal 
tanks and the like, which are self-protecting in every other 
respect, do not require shielding if constructed from metal of 
at least this thickness. 

The use of the smaller conductor sizes recommended here 
results in a considerable saving in materials which are critical 
at this time. Galvanized steel used instead of copper can 
represent an important saving in this necessary defense ma- 
terial without any appreciable loss of efficiency. 

Any region completely inclosed by metal surfaces not 
only is shielded from contact by direct strokes but also from 
the fields of any electrical disturbance emanating from with- 
out. Potential differences for producing sparking cannot be 
developed. Metal storage tanks which are completely sealed 
off would require no form of protection for their contents. 
Grounding of the tank is only necessary to prevent possible 
injury or damage on the outside. Sufficient bonding of all 
surfaces which are not continuous and the proper application 
of flame arresters at all vents of tanks containing inflamma- 





height d of that point above ground and its 
horizontal distance x from the shielding mast. 
In Figure 3(b) are similar curves for a single 
horizontal ground wire. When more than one 
mast or ground wire is used, see 3(c) and 3(d). 


y IN FEET 


IN the use of these data, configurations of 
masts or wires can first be chosen so that the 
higher and apparently more exposed points of | 9, 
the structure lie within the area of shielding. 
These points will generally be close enough to 
the same height that one value can be used for 0 
d. The necessary elevation y of the shielding R 
system can be determined from the curves of 
Figure 3 so that the dimensions x and S provide 
an area sufficient to protect all these points. The 
adequate protection of lower points that may lie 
outside the area so determined can then be checked 
in a similar manner for the smaller heights d. 
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(c) MULTIPLE MASTS 





(a) TWO GROUND WIRES 








In the past it has been customary to specify 
that all copper conductors of a shielding system 
should have an equivalent current-carrying ca- 
pacity of about No. 2 A.W.G. conductor which is approxi- 
mately one-fourth of an inch in diameter. If galvanized steel 
is used, the equivalent of a ¥%-inch diameter conductor is 
specified. It is now realized, however, that a No. 6 A.W.G. 
conductor in either copper or steel has more than the 





Fic. 3. THe Correct Location or Masts anp Grounp WIREs 


ble material usually constitute adequate protective measures. 

Likewise little attention need be given to the contents of 
buildings whose roofing and siding surfaces are metallic and 
adequately bonded. However, many cases of hazardous 
buildings have been encountered where bonding was not 
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provided. In some cases the metal sheeting used is coated 
with an insulating material so that bonding is very difficult. 
Unbonded buildings of this type in most cases provide sufh- 
cient shielding from electric fields and sparking in their 
interior, but hazardous sparking is liable to occur between 
sheets of the material, particularly when the shielding system 
is mounted directly on the structure. Then arcs of high 
current from the stroke with sufficient energy to constitute a 
fire hazard can be produced. This hazard is greatly reduced 
when the shielding system is moved away by separate mount- 
ing, as will be discussed later. In some cases, however, low- 
energy sparks can be produced even by indirect strokes oc- 
curring in the vicinity of the structure. Such construction 
should not be used for any building in which this would 
constitute an explosion hazard, 

The effectiveness of such interior shielding from electric 
fields decreases as the amount of metallic surface is decreased. 
However, practically every building whose roof, floor, and 
sides are constructed of reénforced concrete or structural steel 
provides adequate interior shielding when bonded. The only 
necessary requirement is that a continuous metallic path be 
provided from the stroke terminal point to this metallic grid 
and then to the ground so that no sparking will be produced 
that might crack intervening concrete or otherwise cause a 
sparking hazard. 

When only a relatively few conducting paths are provided 
to the ground, it is necessary that their inductive impedance 
and the grounding resistance be so low, relative to the clear- 
ances from all metallic objects which might provide another 
stroke path, that spark-over cannot be developed. Such spark- 
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tance of all the grounds connected to the shielding system. 
The resistance drop in the conductors themselves is not of 
very great magnitude. 

The magnitude of the inductive voltage across a conductor 
connecting a ground can be considered as equal to the 
product of the inductance of the lead and the average rate 
of rise of the current to its crest. The self-inductance of a 
ground lead can, to good accuracy, be considered as about 


0.4 microhenries per foot of length. The rate of 





current rise reaches its maximum and decays to 







































zero by the time the current is maximum, and 
for all practical purposes the two voltages can be 
considered as occurring at separate times. The 
maximum crest is 160,000 to 200,000 amperes 
and the maximum average rate of current rise 
that has been recorded is about 40,000 amperes 
per microsecond. In designing for the best possi- 
ble protection, these figures should be used. 


THE nonconducting paths over which spark- 
ing may occur usually can be of two classifica- 
tions. The first of these is air which has a mini- 
mum flash-over voltage of about 180 kv per foot 


—r of spacing for voltage surges of the wave shape 


produced by the potential across the grounds 
and about 370 kv per foot for those correspond 
ing to the inductive drop.. For practically all 
other surfaces, such as wood, stone, brick, and 
the like, or along the ground, conservative values 
for the two corresponding flash-over potentials 
are 80 kv and 150 kv per foot of surface. The 
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ing potentials 
current and the impedance offered to it by the grounding 
system. The crest magnitude of the voltage produced across 
a ground can be considered in most cases as being equal to 
the product of the total stroke current and the parallel resis- 
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are determined by the nature of the stroke spacings 
must be maintained from the shielding system and any ob- 





curves of Figure 2 have been developed to show 
the necessary clearances which must be main- 


to prevent flash-over based upon the 


above data. When the possible flash-over gap 
consists of several in series, the effective length 


can be considered as the sum of the separate 


. In Figure 


°° 


is shown the necessary clearances which 


jects separately grounded or the effective clearance necessary 
to true ground, as a function of the combined resistance of 


the shielding system’s grounds. 
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These necessary spacings are quite large even for com- 
paratively low ground resistances, such as ten ohms. This 
illustrates the importance of obtaining low resistance and 
interconnecting to all grounded objects such as grounded 
pipes, telephone grounds, and electric-power grounds. For 
cases where metallic objects are not connected to a solid 
ground but are resting on the ground plane or floor of the 
building and probably have a high resistance to ground, it is 
possible in some cases that the poten- 
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length of either a driven rod or buried wire beyond which 
little is gained in decreased resistance. The effectiveness of 
parallel rods is shown in Figure 4 (b). The resistance is not 
lowered in direct ratio to the number of rods unless their 
distances apart are very great. The diameter of a rod or 
buried wire does not greatly affect the resistance in the 
practical range of sizes nor is the variation very great in the 
resistance of a given counterpoise for the range of depths 
which is economically practical. 





tial along the floor of the building 
will rise appreciably due to the drop 
across the lightning ground so that 
this full potential difference will not 
appear between the lightning-ground- 
ing system and the metallic objects. 
However, it is not safe to try to take 
advantage of this, and the maxi- 
clearances between a 


Sea water 


Dry ground 


¢ a ; 
mum sate Pure slate 


ground or any part of its connect- 
ing circuit and such metal objects 


Sandstone 





Grounding conditions per cubic meter 


General average 


Swampy ground 


It is thought that when intercon. 

ee ag between other grounds and 
arge metallic objects is not pro- 

vided, the parallel resistance of all 

100 ground should be below about fiye 
0.01-1.0 ohms when the shielding system js 
10-100 mounted on the structure to be pro- 
1000 tected. When adequate interconnec- 
10° tion is provided, the safe upper 

10 limit is probably about twenty 
ohms. When separately mounted 








should be taken as those given in 
Figure 2. If the floor is a perfect 
conducting plane tied into the light- 
ning grounds, the complete poten- 
tial difference will be eliminated, For cases where rods are 
used directly on a building and adequate clearance cannot be 
obtained, such a ground plan may be necessary. This may 
consist of a bonded reénforced concrete floor, Metal objects in 
the building do not then have to be grounded, except for the 
elimination of purely “static” sparking. 

Even after the interconnection of grounds or the forma- 
tion of a good ground plane at the base of the building, 
there still exists a possibility of flash-over due to inductive 
drop between grounded objects and the ground leads. The rise 
in potential due to the inductive drop in a lead can be consid- 
erable for the more severe strokes, and sparking can only be 
eliminated by either increasing the clearances or bridging the 
gap with a conductor. It is important that reduction in this 
potential difference by the mutual coupling which may exist 
between the lead carrying the stroke current and a metal 
object paralleling it can seldom be taken advantage of. Un- 
less they are extremely close, this factor is insignificant. 


THE curves which indicate the ground resistances that can 
be obtained with various combinations of driven ground 
rods and buried conductors or counterpoise are shown in 
Figure 4. These curves are based upon an earth resistivity of 
100 ohms per cubic meter or 100 meter-ohms. As shown by 
Table 1, this is a general average soil condition, The resist- 
ance of a given ground is directly proportional to earth 
resistivity and the curves can be used for any other resistivity 
simply by multiplying all resistance values by the ratio of the 
actual resistivity to that of 100. If the data of Table 1 are not 
sufficient to form an idea of the earth resistivity in a given 
region, and no grounds whose configuration is known are 
available for measurement, a rod can be driven a given 
depth and measured. Earth resistivity varies with moisture 
content and is lowest when this is highest. However, either 
a driven rod or a buried conductor has its highest resistance 
just after it is installed because its surface contact is poor 
until the earth is packed down by successive rains. There- 
fore, if the resistance is low enough just after installation, it 
should be satisfactory at all times. 

As shown in Figure 4 (a) and (c) there is a limit to the 
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shielding systems are used, such as 
separate diverter masts or ground 
wires, the clearances can be made as 
large as necessary, and a greater 
flexibility in ground resistance is permissible. 


WHERE limited clearances are available between the 
shielding system and the structure being protected, consid- 
erable care must be taken to eliminate chances of spark-over, 
either by proper arrangement of metal objects in the struc- 
ture and the members of the shielding system or by their 
interconnection. Such interconnection has the disadvantage 
that stroke current paths are produced which are not specifi- 
cally designed for this purpose and must be carefully in- 
spected to insure that all portions of them are well bonded 
and of sufficient current-carrying capacity. The closer the 
stroke current is to all parts of the structure the greater the 
fields which it produces, and the greater the care that must 
be exercised in the prevention of electrostatic sparking. 

These problems can be eliminated by mounting the shield- 
ing system entirely separate from the structure to be pro- 
tected. Such shielding systems can consist of vertical diverter 
masts placed around the structure or of overhead wires 
stretched over the structure and mounted on masts. Such a 
system of protection has the only possible disadvantage of 
appearance. It is not recommended for less hazardous build- 
ings where this is an important factor; these usually can be 
sufficiently well protected by conventional lightning rods. 
One limitation is thought by some to be the increased cost of 
such a system. Actually, however, a saving in materials and 
in labor cost can be obtained in most cases: the grounding 
system does not need to be so elaborate, less conductors to 
ground are needed, and less attention need be paid to inter- 
connecting and bonding inside the structure itself, Design 
becomes basically simpler and requires less detailed attention 
to assure adequate protection. It has been found that in 
many cases of ordnance plant buildings, adequate protection 
cannot be obtained in any other way without a complete re- 
design of the buildings. 

Such systems have been used with good results for sub- 
stations, oil-storage reservoirs, and some ordnance buildings. 
Their more general use for ordnance buildings would greatly 
reduce the lightning hazards of such structures and result 
in considerable savings in critical materials. 
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Month by Month 


THE SUCCESSES AND FAILURES OF ARMS PRO- 
duction in the first World War have been of value to the 
armament program of World War II only in so far as they 
have been available for study and comparison. In the present 
conflict, the scope of the war production program and the 
activities of the Ordnance Department are so vast and so 
ramified that unless some effort were made to record the 
details while still fresh at hand, it would be next to impos- 
sible to obtain an accurate record of these momentous hap- 
penings when Victory, God willing, has been won. 

To insure that the plans and the trials, the successes and 
the failures, of our present Ordnance effort are recorded 
authoritatively for the guidance of the nation in a future 
emergency, Maj. Gen. Levin H. Campbell, Jr., Chief of 
Ordnance, has directed that an historical section be formed 
within the Executive Branch of his general office. This section 
will compile for publication a history of the Ordnance effort 
of the United States during World War II. 

Lieut. Col. L. A. Codd, former editor of AkMy OrDNANCE, 
in addition to other duties has been appointed historical ofh- 
cer for the Ordnance Department. He has selected to or- 
ganize and direct the group which will prepare this history 
Lieut. Col. Calvin Goddard, who initiated the “Ordnance in 
Review” section of ARMy OrDNANCE in 1937. 





The organization of the historical section as now tenta- 
tively planned embraces a group of technical specialists and 
an associated group of general editors, plus necessary clerical 
personnel. Each specialist will prepare the volume or volumes 
dealing with that phase of ordnance or ordnance adminis- 
tration with which he is particularly familiar (artillery, 
tanks, small arms, motor transport, administration, military 
training, legal and fiscal aspects, technical development, 
etc.). The general editors will collaborate with the specialists 
in an endeavor to evolve a finished product comprehensive 
in coverage, accurate in detail, and attractive in presentation. 

Search for candidates suitable for assignment to the spe- 
cialist and editorial groups is being made among commis- 
sioned personnel of the Regular Army, active and retired, 
the Officers’ Reserve Corps, and qualified civilian sources. 
Thus far, results have not been encouraging, particularly 
with respect to the technical specialists, since most of those 
qualified for such detail already hold key positions from 
which it is not practicable to secure their release. Readers of 
Army Orpnance, military or civilian, who believe them- 
selves equipped to serve in the capacities outlined or who 
can suggest the names of others so equipped, are invited 
to communicate with Lieut. Col. Calvin Goddard, Ordnance 
Department, Room 4D-380, Pentagon Building, Arlington, 
Va. 

The bitter armament lessons of World War I, learned at 
such a cost of blood and treasure, were of invaluable help 
in preparing the United States for the great struggle now in 
progress. But many of those lessons were lost in the piping 
years of peace; some were forgotten; others were ignored. 
The present task of the historical section of the Ordnance 
Department will guarantee to future generations that the 
lessons we are learning—and relearning—today will not 
have been in vain, 
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A JOINT ARMY-NAVY POLICY REGULATING THE 
enlisting or commissioning of civilians employed in Fed- 
eral agencies and specified war industries has been adopted 
by the Secretary of War and the Secretary of the Navy, on 
recommendation of the Joint Army and Navy Personnel 
Board. Civilians occupying key positions in Federal agencies 
and in other listed occupations in war industry will not be 
accepted for commission or enlistment without first obtain- 
ing a written release from the head of the agency or indus- 
try concerned. These key civilians include executives, heads 
of major divisions or departments and principal subdivisions, 
and technical experts whose main duties involve design, 
planning, or research. 

In the case of civilian employees of Federal agencies and 
the listed war industries whose jobs are outside these execu- 
tive and technical-expert categories, a release from the local 
Selective Service Board will be required before acceptance 
for enlistment or commission, if the applicant is a Selective 
Service registrant. If a disagreement occurs between the 
local board and the industry concerned, appeal may be 
taken under Selective Service regulations. If the applicant in 
this group is not a classified Selective Service registrant, de- 
cision as to whether he may be accepted for commission or 
enlistment without a release from the head of the agency 
or war industry will depend upon the merits of the indi- 
vidual case. In the event of disapproval by the head of the 
agency or industry, the final decision will rest with a com- 
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mittee appointed by the Joint Army and Navy Personnel 
Board. 

Another basic policy set forth in the joint statement is that, 
except in furtherance of definite mobilization plans, no per- 
sonnel other than students in recognized institutions will be 
commissioned or enlisted and then permitted to remain on an 
inactive status, keeping their civilian employment. 

The list of essential activities issued in connection with 
the statement of policy on the enlisting and commissioning 
of civilians was prepared by the United States Employment 
Service, pursuant to the first directive issued by the War 
Man Power Commission and after consultation with rep- 
resentatives of the War Production Board, the Department 
of Agriculture, and other departments and agencies, as well 
as the War and Navy Departments. 

The list is also to be used as a guide by the local Selective 
Service Boards in connection with problems of occupational 
deferment and by the United States Employment Service in 
determining which types of activities should be regarded as 
having prior claim to the workers available for referral to 
job openings. The War and Navy Department policies on 
the appointment and commissioning of civilians will apply 
to any revisions of this list that may be approved by the War 
Man Power Commission or the Selective Service System. 

The governmental services included in the list are defined 
as those necessary for the maintenance of health, safety and 
morale, and the prosecution of the war. The other activ- 
ities listed as essential include the production of aircraft, 
ships, ordnance, and ammunition; agriculture, food process- 
ing, and lumbering; construction of various types; the min- 
ing of coal, metals, and minerals; smelting and metal- 
working; the production of industrial and agricultural equip- 
ment and machinery; the manufacture of chemicals, rubber 
products, petroleum, and natural gas; the production of 
leather products, textiles, and wearing apparel for the armed 
forces; transportation, communication, public utilities, and 
public-welfare services—the latter including public-health and 
weather services, coast and geodetic services, engineering and 
testing laboratories, and the services of physicians, dentists, 
osteopaths, chiropodists, and veterinarians; and educational 
services, including educational and scientific research agencies. 
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‘THE WAR DEPARTMENT NOW IS USING WOMEN 
employees in all capacities for which they are qualified or 
may become so by training. As far as practicable, women 
will be employed in preference to men of war-service age 
or capabilities, but this policy will not limit the employment 
of qualified men who are ineligible for military service by 
reason of age or physical disability. War Department em- 
ploying and training officers have been directed to “utilize 
fully, immediately and effectively, the largest and poten- 
tially the finest single source of labor available today—the 
vast reserve of woman power.” The ability, the spirit, and 
the determination which women war workers have already 
shown can leave no doubt of the part they are playing and 
will play to win this war. Women eventually will be called 
on to perform a very high percentage of our industrial tasks. 

Already, about 300,000 women are employed in War De- 
partment activities, and as many more can be absorbed. 
They work in arsenals and depots producing and assembling 
guns, planes, tanks, and ammunition. They are running 
15-ton cranes, operating complex milling and boring ma- 





chines, driving trucks, riveting airplane wings, and fillin 
hundreds of other mechanical jobs, as well as doing dana 
and supervisory work. Through the employment of women 
in these posts, thousands of men have been freed to serve in 
the armed forces or in other vital war production lines for 
which women are physically unfitted. 

Since June 1, 1942, when about three per cent of the 
skilled workers employed in War Department activities 
were women, the percentage has been raised to almost ten. 
Almost thirty-five per cent of the unskilled workers are 
women, with indications that this number will be greatly 
increased as soon as possible. 

Generally, women workers must meet the usual ciyil- 
service requirements as to age, physical condition, mechani- 
cal aptitude, and intelligence quotient. Age limits for most 
jobs are 18 to 50 years, although there is a maximum of 45 
years on a few occupations requiring unusual activity. In 
regard to physical qualifications, varying standards must be 
met, the requirements differing according to state and Fed. 
eral laws governing employment of women. There is no bar 
to married women, beyond the legal requirements which 
must be met by all. 

Women without previous mechanical experience receive 
a training period of from nine to twelve weeks, depending 
upon the occupation, at the place of employment. They are 
paid during this period and, in general, may expect a higher 
civil-service rating and increase in pay at the end of their 
first year of employment. All civil-service ratings now are 
for the duration of the war—they are not ratings of a perma- 
nent nature. 

A study of women in war production jobs has definitely 
established that they possess required aptitudes and traits 
which make them successful in occupations heretofore re- 
garded as men’s work. They have proved adept in opera- 
tions requiring finger dexterity and attention to detail, apti- 
tudes essential in most of the skilled and semiskilled occu- 
pations in War Department production. 

It has been learned, for instance, that women can fill nu- 
merous jobs in Ordnance plants turning out machine guns, 
rifles, pistols, and ammunition; in Chemical Warfare plants 
working on gas masks and other assembly jobs; in Signal 
Corps plants on radio and other communication equipment; 
in the transportation services, general depots, and air service 
commands. One of the largest employers of women is the 
Quartermaster Corps, where work is done on almost every- 
thing from hand-embroidered battle flags to 10-ton motor 
trucks, including inspection of food, clothing, and other arti- 
cles of military equipment. The Quartermaster Corps op- 
erates the largest single clothing manufacturing establish- 
ment in the United States, yet must farm out to private 
firms ninety-five per cent of its uniform contracts. Inspec- 
tors are needed to check on production of these numerous 
contractors. 

The field of inspection work will require thousands of 
women as minor, or junior, inspectors—probably in the very 
near future. Candidates for these posts must meet a higher 
educational standard than in the mechanic-learner class in 
which most women begin. In some cases, inspectors must 
have college training in physics and chemistry. Applica- 
tions for positions in War Department activities must be 
made at the place of employment. Virtually all the major 
activities have civil-service boards empowered to grant 
civil-service ratings and place the successful applicant in 
training for her share of the war effort immediately. 
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A sTATEMENT OF BASIC PERSONNEL POLICY, 
designed to meet increasing burdens by stepping up efh- 
ciency, has been issued for the guidance of the supervisors 
who direct the work of the approximately 700,000 civilian 
employees of the Services of Supply. 

The responsibilities of these supervisors have been greatly 
increased since September 1st, under an order which was 
announced on August 27th decentralizing management of 
the War Department’s civilian personnel. 

Services of Supply has the largest number of civilian em- 
ployees of any one organization in the United States, accord- 
ing to James P. Mitchell, director of the Civilian Personnel 
Division, Services of Supply. Its personnel includes workers 
at Government arsenals, warehouses, ports of embarkation, 
and in hundreds of offices. “With the man-power problem 
daily becoming more acute,” Mr. Mitchell said, “it is im- 
perative that the efficiency of present employees be in- 
creased and that future hiring be reduced to a minimum.” 

To insure the fullest possible use of the knowledge and 
experience of employees, supervisors have been informed 
that they will be expected to carry out the following prin- 
ciples: (1) Make sure that each employee knows definitely 
what his job assignment is and how to do it; (2) Encourage 
employees to express their ideas and views on matters af- 
fecting their jobs and interests; (3) Give consideration to 
these ideas and views before making decisions; (4) Insure 
that no one is ignored on matters concerning which he has 
a right to be consulted and, in so far as practicable, make 
sure that no one is ignored on matters concerning which he 
thinks he has such a right; (5) Fully and freely explain all 
matters affecting employee relations; (6) Make sure that 
employees’ responsibilities are always coupled with corre- 
sponding authority and that no change is made in the scope 
of these responsibilities without a definite understanding to 
that effect on the part of all concerned; (7) Give directions 
only to immediate subordinates and never over the head of 
any lower-ranking supervisor; (8) Make any necessary criti- 
cisms to an employee privately and in such a manner as to 

improve the individual’s performance or conduct and to 
preserve his self-respect. 

“In arriving at this statement,” Mr. Mitchell explained, 
“the Civilian Personnel Policy Committee of Services of 
Supply studied the best American business, industrial, and 
Government personnel practices. Although the statement 
does not represent new management policies and principles 
in Services of Supply, we have set them down for the first 
time as an open declaration of our intent in handling the 
civilian personnel responsibilities of our various jobs.” 
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THE WAGE AND HOUR AND PUBLIC CON- 
tracts Divisions of the United States Department of Labor 
have been consolidated by an order of the Secretary of Labor 
which became effective on October 15th. Under the order, 
the duties and functions of the Division of Public Con- 
tracts and its personnel are combined and consolidated with 
those of the Wage and Hour Division, and both will be 
under the direction of L. Metcalfe Walling. 

“The greater efficiency and the avoidance of duplicate 
effort brought about by the consolidation will make it 
possible for the two Divisions to carry out unimpaired their 
responsibilities under the Fair Labor Standards Act and the 
Public Contracts Act, despite the cut of nearly $400,000 in 


the combined budgets of the Divisions,” the Labor Secre- 
tary stated. The title of the new organization will be the 
Wage and Hour and Public Contracts Division of the United 
States Department of Labor. 

Administration of the agency will be conducted from 
the present field offices of the Wage and Hour Division. 
The functions of the Public Contracts Division (Walsh- 
Healey Act) will be decentralized to the regions in the same 
manner that functions of the Wage and Hour Division were 
decentralized three years ago. Workers who have ques- 
tions concerning their employment on contracts for the 
Government may now obtain the same information con 
cerning them that employees generally engaged in inter 
state commerce have obtained in regard to the Wage and 
Hour Law. 

The Public Contracts Law, passed by Congress in 1936, 
but which became effective in 1937, was the first effort to 
retrieve the desirable features of the NRA, declared un 
constitutional by the United States Supreme Court in 1935, 
Mr. Walling stated. The Public Contracts Law was passed 
after procurement officers of the Government found that 
under open bids on Government contracts legitimate em- 
ployers were suffering because of unethical competition 
from those who offered the Government lower prices and 
took it out of the workers’ pay envelopes. It was deemed 
essential, therefore, to establish certain requirements for a 
contractor to become eligible to perform a U.S. contract. 

These requirements were basically that goods should be 
produced in safe and sanitary surroundings, that workers 
engaged in their production should receive at least the pre- 
vailing minimum wage of the industry in which they were 
employed and that they should receive overtime after eight 
hours in any one day, and forty hours in any week, which 
ever was higher. 

The Fair Labor Standards Act, commonly known as the 
Wage and Hour Law, was passed in 1938, and provided 
that all employees engaged in interstate commerce or in 
occupations necessary to the production of goods for com- 
merce, should receive minimum wages ranging, since 1939, 
from 30 to 40 cents an hour, and that they should receive 
overtime at the rate of 114 times their regular wage after 40 
hours had been worked in any one workweek. The Wage 
and Hour Law made no provision for safety and sanitation, 
nor for overtime after a single workday of eight hours. 

“Aside from the simplification of inspection procedure, 
the consolidation, through the training of Wage and Hour 
inspectors in simple procedures of safety and sanitation, is 
certain to prove beneficial to the workers of America,” Mr. 
Walling said. “In the course of recent visits to all sections of 
the country I found there is a desire on the part of manage- 
ment, as well as workers, to reduce the mounting toll of in- 
dustrial accidents.” The director also stated: “In 1940, 18,000 
workers in American industry were killed in industrial ac- 
cidents. In 1941, the number jumped to 19,600, almost 10 
per cent. Within the first 6 months after Pearl Harbor, 11,000 
workers—or practically an entire division in one of the 
modern mechanized armies, were killed in industrial acci- 
dents in America. That figure is more than the United 
States Navy has lost, in killed, wounded, and captured since 
Pearl Harbor. Many of these accidents are preventable. Prin- 
cipally, they are of the slip-fall-stumble variety. We have 
seen mounting evidence that where management and em 
ployees codperate in the formation of safety committees that 


this type of accident does decrease.” 
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Ir WILL be recalled that the report of the British board of 
1870, excerpts from which were printed in the preceding install- 
ment of this series, made reference to the use of the mitrailleuse 
in the Franco-Prussian War. Since this conflict was destined to 
exert a prolonged and unhappy effect upon the development and 
use of machine guns, it may be well to inquire into the manner 
and extent of their employment during the historic struggle. 
That France had perfected a new and terrible “secret weapon” 
was no secret to the military throughout the civilized world and 
seems to have caused the Prussian general staff small concern. 
But the French nation, which had long been led to look for 
supernatural performance from the new device, placed in it a 
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At top: View from above. Below: Vertical section before firing. 
faith similar to that which, seven decades later, she reposed in 
the Maginot Line and was satisfied that, thus armed, she could 
not fail of victory. When mobilization was ordered in July 1870, 
several hundred mitrailleuses had been turned out by Colonel de 
Reffye in the arsenal at Meudon under conditions of strictest 
secrecy. Under hastily prepared tables of organization, these 
guns, each with an extra caisson of 6,000-round capacity at- 
tached, were organized into batteries, one of which, consisting 
of ten guns and as many caissons, plus baggage wagons and a 
traveling forge, replaced a 6-gun battery of field artillery in 
each group of three batteries which took the field. 

This intermingling of cannon with machine guns proved a 
fatal error. For the latter were maneuvered and served like true 
artillery and were unhesitatingly committed to duels with 
breech-loading Krupp field guns of infinitely greater effective 
range, usually with disastrous results. How the French could 
have gained such a fundamental misconception of the proper 
mode of employment of the new weapon is now difficult to 
understand. For if it was seriously considered a “grape-shooter,” 
as Hutchison indicates, it is reasonable to assume that it would 
have been employed like other grape-shooting weapons of the 
day ; i.e., as smoothbore artillery. 

Thus the war had not long progressed before the new weapon, 
instead of fulfilling all the rosy predictions made for it, fell into 
serious disrepute. It had not only failed to stay the German 
hordes but was proving extremely vulnerable to artillery fire 
whenever encountered. On the few occasions upon which it was 
ptoperly used (i.e., to augment infantry fire power), it was 
brilliantly effective. But it was already too late for the French 
Army as a whole to divest itself of the false ideas with which it 
appears to have been so carefully imbued as to the proper mode 
of employment of the new device. So, in the face of isolated in- 
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stances of successful (because correct) employment, the mitrail- 
leuse continued to serve chiefly in the role of a cannon until] the 
unfortunate struggle ended. 

It will be recalled that De Reffye’s mitrailleuse (Fig, 8) pos- 
sessed twenty-five barrels which could be discharged singly, or 
in slow or rapid sequence according to the speed with which the 
firing crank was revolved. Its weight, together with a limber of 
2,100-round capacity, 1,800 kilograms—almost 2 tons. 
The rate of fire is given variously as from 75 to 130 rounds a 
minute (that is from 3 to 5 “volleys”). With a caliber of 128 
mm. (.504-inch), the cartridge, the over-all length of which 
was about 4 11/16 inches, carried a bullet weighing 50 grams 
(771.6 grains), propelled by a powder charge of 12 grams (185 
grains). This latter was compressed into six cylindrica! pellets 


was 


of equal size, topped by a felt wad. 

As TO the extreme range of this piece, authorities differ 
widely. Hutchison that “its maximum range 
barely exceeded 500 yards”; but he elsewhere concedes it a 
range equal to “that of the Chassepot rifle . . . a distance just 
exceeding 1,000 yards.” Hicks indicates a range of “approxi- 
mately 1,200 meters” (1,312 yards). Newman holds that “they 
would sight up to 3,300 yards,” apparently implying an accuracy 
range equal in extent. Since, however, the sight scale in the 
illustration of the De Reffye mitrailleuse used by Johnson 
and Haven (“Automatic Arms,” New York, 1942) reads to 1,300 
meters, it is not impossible that Newman may have confused this 
figure with 3,300 when preparing his text. To quote him ex- 
actly: “No F’rench soldiers had been taught to use the new ma- 
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chine in the interests of secrecy. Consequently they used it at 
close range like a light machine gun, although it was practically 
as big as a field gun and had to be pulled by four horses. The 
mitrailleuses should have been held back since they could sight 
to 3,300 yards. Reffye had invented them as a substitute for 
case shot and was much chagrined at the way they flopped when 
used the wrong way. To enhance the case shot [effect] Reffye 
had gone to the trouble of devising a split bullet which fell in 
three pieces; one of these was used for.every nine of the regular 
rifle bullets the mitrailleuse fired.” 

The wording of the above paragraph is wholly confusing. 
First the gun is used (apparently incorrectly) “at close range, 
like a light machine gun, although . . . practically as big as a 
field gun.” This would indicate that it should have been reserved, 
like other “field” guns, for longer ranges. But next: “The 
mitrailleuses should have been held back .. . [having been] in- 
vented . . . as a substitute for case shot.” And since case was 
never used save at point-blank range, this sentence may be in- 
terpreted to mean that the new weapon should not have been 
employed except at closest quarters. The reference to the “split 
bullet” is incorrect. Three separate lead slugs with cylindrical 
bodies twelve mm. in diameter and ogival ends, loaded one 
atop the other, were employed. 

There were instances, of course, of the correct use of the 
mitrailleuse, and on these occasions, as at Gravelette, the Ger- 
mans suffered terrific punishment from them. There (Gravel- 
ette) the machine guns on the left, center, and right of the 
French line (at Montigny-la-Grange, Bois de la Cusse, and St. 
Hubert Farm) performed admirably. Placed at Montigny in 
the infantry line rather than with the artillery, they repeatedly 
stopped German attempts to advance. At Armanvillers (Bois de 
la Cusse), although here associated with French artillery, they 
so punished a German heavy battery in the opposing line that in 
a few minutes five chiefs of pieces and forty men were disabled 
and nearly all the horses killed or wounded. The Germans, by 
desperate efforts, managed to withdraw two of the guns of this 
battery ; the rest fell to the French—the only such loss through- 
out the entire campaign. On the right, concealed mitrailleuse 
batteries held their fire until the Germans were within close 
range, then opened with such effect that the attack at once fal- 


tered, and soon failed completely. (To be continued.) 
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AT THE biennial election of officers and directors of the Army 
Ordnance Association, held by letter ballot on September 1, 1942, 
the following were elected to serve for terms beginning January 
1, 1943: President (to serve two years), Brig. Gen. Benedict 
Crowell, Cleveland, Ohio; vice-presidents (to serve two years), 
Col. William W. Coleman, Milwaukee, Wis., and Col, Frederick 
H. Payne, Greenfield, Mass.; directors (to serve four years), 
Brig. Gen. Samuel McRoberts, New York, N. Y.; T. M. Girdler, 
Cleveland, Ohio; and Thomas A. Morgan, New York, N. Y. 

The following tellers of election were appointed by the presi- 
dent of the Association to canvass the ballots: Lieut, Col. Henry 
P. Erwin, Ordnance Department Technical Division, chairman; 
Capt. R. G. Van Ness, Technical Information Section, Office of 
the Chief of Ordnance; and Dayton A, Gurney, Ordnance De- 
partment Industrial Division. 

The nominating committee, announced in the September-Octo- 
ber issue of ARMY ORDNANCE, consisted of Fred A, Preston, rep- 
resenting the Chicago Post; Clifford F. Hood, representing the 
Cleveland Post; C. Jared Ingersoll, representing the Philadelphia 
Post; Roland L. Oliver, representing the San Francisco Post; 
and Thomas E, Murray, representing the New York Post. 


Boston Post 


Ar A LUNCHEON meeting held by the Boston Post at the 
Boston Chamber of Commerce on September 15th, the following 
officers were elected: President, Carl P. Dennett; vice-president, 
H. P. Richardson; secretary-treasurer, Maj. Philip E. Gruber. 

Lieut. Col. Clark S. Robinson, retiring president, opened the 
meeting by reporting on the activities of the Post, followed by 
comments on the present national situation. At the suggestion of 
Colonel Robinson, the Post decided to present a service flag to 
the Boston Ordnance District in honor of the more than sixty 
civilian employees of the district now serving with the armed 
forces, Each employee will be represented on the flag by a star. 

Colonel Robinson then introduced Brig. Gen. Burton O, Lewis, 
chief of the Boston District, who assured the members of the 
Boston Post of the complete codperation of the Ordnance De- 
partment in their efforts for the success of the procurement-pro- 
duction program. General Lewis then introduced Col. Francis H. 
Miles, Jr., of the Explosives Safety Branch, Office of the Chief of 
Ordnance, who recounted his personal experiences while present 
at the bombing of Pearl Harbor on December 7th. Colonel Miles’ 
remarks brought home to his listeners the importance and signifi- 
cance of not underestimating the military efficiency of the Japa- 
nese, A rising vote of appreciation to the speakers concluded the 
meeting. 


PurLapeLpHt1A District Merit Ratinc 


THe Philadelphia Ordnance District is giving a “Field Of- 
fice Merit Rating” award to its suboffices which meet certain re- 
quirements in the production of war material, The award is sym- 
bolized by a red, yellow, and black banner signifying the highest 
average in general efficiency among all the offices in the district. 

The award is made every three months on the basis of the re- 
ports of an investigating committee which goes into every detail 
of suboffice management. Production, condition of tools and gages, 
promptness in submitting reports, inspection complaints, general 
office morale, and turnover of personnel are all considered in the 
over-all merit percentage. 





The first award was made to the Eddystone, Pa., suboffice, 
whose average was 90.2. Other Philadelphia District suboffices 
are located at Philadelphia, Bethlehem, Berwick, Reading, and 
York, Pa.; Baltimore, Md., and Richmond, Va. 


A New York SERVICE FOR OFFICERS 


THE Officers Service Committee of New York City is a unique 
organization with which all officers of the armed forces who visit 
the metropolis would do well to be familiar. The Officers Service 
Committee has been designated as “the official codrdinator of 
recreation and hospitality for officers of the United Nations visit- 
ing New York City.” The committee, with headquarters in the 
Hotel Commodore, was established in January 1942 and is in- 
corporated under New York laws. Under the chairmanship oi 
Charles C, Auchincloss, the committee aims to provide welcome, 
entertainment, information, and various services for officers pass 
ing through or stationed in New York City. Through the codpet 

ation of New York theatrical producers, owners, and theater man- 
agers, it is possible for the O.S.C, to distribute tickets at half 
price for all stage attractions in New York, including the Music 
Hall, to officers below the ranks of major and lieutenant com 


mander. Tickets at box-office prices may be secured for senior 
officers with no agency commission. 

Through the codperation of concert and baseball managers and 
the management of the Madison Square Garden, reduced-rate 
tickets have been made available to the O.S.C, for musical affairs, 
baseball games, and events at the Garden. The donation of com- 
plimentary tickets to radio broadcasts by the broadcasting sta- 
tions and program sponsors has added greatly to the enjoyment 
of visiting officers, 

The committee operates a restaurant service which, through 
the generosity of the restaurant owners and managers of the city, 
makes special privileges available to the officers, In many night 
clubs, cover and minimum charges are waived upon presentation 
of an O.S.C, card, and in many restaurants a substantial discount 
is available. The O.S.C, may issue guest cards to officers intro- 
ducing them to well-known clubs in New York City and also to 
country and beach clubs, granting golf, tennis, and bathing facili- 
ties in season. 

A popular service is offered by the committee’s real-estate de 
partment. With the help of real-estate agents, hotel owners and 
managers, hotel accommodations are listed at reduced rates. 
Many home owners who wished to be of service have listed theit 
extra rooms or small apartments with the committee at very ad- 
vantageous rates. This department is inaugurating a new furlough 
advisory and travel-aid service. 

Because on Saturday nights all the regular entertainment 
places are overcrowded, the O.S.C., in codperation with the 
American Theater Wing, conducts a dance for officers and their 
friends in the Century Room of the Hotel Commodore. 

Arrangements are being made in increasing numbers for the 
entertaining of officers in the country over the week ends and 
also for home hospitality in the city through the codperation of 
various groups of private individuals, clubs, and organizations 
The first month the O.S.C. was opened, 1,371 officers came to the 
office, and in July, over 10,000 officers availed themselves of the 


services. 


Memsers WIN WeEtpING Awarps 


Four members of the Army Ordnance Association recently 
received cash awards for papers submitted in the industrial-prog- 
ress program sponsored by the James F. Lincoln Arc Welding 
Foundation of Cleveland, Ohio. These members are: Herman C. 
Frentzel, chief engineer, the Heil Company, Milwaukee, Wis., 
who won $250 in the containers division; Joseph Baxter, Jr., sales 
engineer, Shartle Brothers Machine Company, Middletown, Ohio, 
who won $250 in the industry machinery division; George E. 
Kentis, Jr., chief engineer, the Yoder Company, Cleveland, Ohio, 
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who won $100 in the functional machinery division; and Van 
Wyck Hewlett, Snead & Company, Jersey City, N. J.. who won 
$100 in the industry machinery division. 

The foundation has been carrying on its second industrial study 
on arc welding for 2% years. Papers were submitted from forty- 
six states by engineers, designers, architects, maintenance men, 
and executives throughout industry, Awards embraced forty-six 
divisions of participation, which encompassed the entire industrial 
field. 

Savings in critical materials and in production costs reported 
available by are welding in the studies submitted, show a possible 
annual total of $1,825,000,000. This includes 7,000,000 tons of 
steel, valued at $271,000,000, and 153,000,000 man-hours of labor. 
The value of the steel is a conservative estimate calculated at base 
prices of $34 a ton for billets and slabs and $42 a ton for plate. 
Other estimates, based on the reports, indicate an annual saving 
of $100,000,000 in the machinery-manufacturing industry which 
is a vital factor in the war production program, Other studies 
showed considerable savings of time and money in drydock con- 
struction. Arc welding of propeller blades was estimated to save 
the aircraft industry millions of dollars yearly. 

The great mass of important new welding data contained in the 
papers will be made available as soon as possible for the benefit 
of war industries in the form of articles in trade publications and 
other magazines and eventually in book form. 

The Foundation was begun in 1936 in honor of James F. Lin- 
coln, president of the Lincoln Electric Company, Cleveland, by 
the company’s board of directors, Dr. E, E. Dreese, head of the 
department of electrical engineering at Ohio State University, 
was chairman of the Foundation’s jury of award and is also chair- 
man of its board of trustees. 


Bric. Gen. Puttie R. FAYMONVILLE 


Bac. Gen. Puitie R, FayMonvitte, Ord, Dept., chief of 
the American military mission to the Soviet Union, has come into 
his own recently as a military prophet. For many years, General 
Faymonville had indicated that Japan was our potential enemy in 
the Far East, but most Americans refused to subscribe to his 
theories. His military foresight and abilities were paid a fitting 
tribute in the August 29th issue of The Saturday Evening Post. 

General Faymonville, a member of the Army Ordnance Asso- 
ciation since 1920, soon after being commissioned a second lieu- 
tenant was sent to the Philippines where he served as an Ord- 
nance officer in Manila. While there, he first began the study of 
the Russian language in which he now is most fluent. Returning 
from the Philippines a major in 1918, he was chosen as a staff 
officer in the American expeditionary force which was sent to 
Siberia under the command of Maj. Gen. William S. Graves. 

One of General Faymonville’s important assignments was the 
supervision of repatriation of the Czech Army which had been 
stranded in Siberia after World War I, In 1922 he was sent to 
Russia as United States military observer at Chita, then capital 
of the Far Eastern Republic. The next year he was sent to Japan 
as assistant military attaché, later becoming chief attaché, During 
the great Japanese earthquake of 1923, General Faymonville dis- 
tinguished himself in assisting Americans to escape from Tokyo 
and Yokohama. He returned to America in 1926 and pursued 
various ordnance studies. He was graduated from the Army In- 
dustrial College and took the field officers’ course of the Chemical 
Warfare School at Edgewood Arsenal. He was graduated from 
the Army War College in 1934, During this period he served for 
a time as senior military aide to President Roosevelt. 

In 1934, after the United States had renewed diplomatic rela- 
tions with Soviet Russia, General Faymonville was again sent to 
Moscow as military attaché. He was recalled to this country in 
February 1939 after almost five years of service in Russia. When 
President Roosevelt extended the Lease-Lend Program to help 
Russia, General Faymonville was selected to head the United 
States military mission to Moscow. 
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Tue Association DisconTINvEs SALE oF INsicnta 


Due to the increasing difficulty of obtaining satisfactory m 


: ae 2 ’ a- 
terials, the Association has decided to discontinue the 


sale of its 
metal insignia for the duration. At this time, however, jt js ex- 
pected that the Association’s ribbon can be furnished in lengths 
of a yard or more, The wall plaque of the Association's sea] made 
of pressed wood, with shield colored in crimson, device in bronze, 
is also available at $3.00 as usual. The membership certificate, 
bearing the seal of the Association with the member's name and 
date of acceptance into the Association, is likewise still availal 
at $1.50, 


le 


A New VotuME For ARMY ORDNANCE 


Due to the increased number of pages in ARMY OrpNANCE, the 
Association’s bimonthly journal, only three issues will be in- 
cluded in each volume hereafter instead of six issues as formerly, 
Therefore, Vol. XXIII, which began with the July-August 1942 
issue (No. 133) will conclude with the present issue (No. 135), 
The January-February 1943 issue (No. 136) will begin Vol, 
XXIV. There will be no change, of course, in the number of 
issues per year. The Index to Vol. XXIII, arranged alphabeti- 
cally by subject and author and with title page for binding, is now 
being prepared. Copies may be obtained without charge upon 
request. 

Members of the Army Ordnance Association may have their 
copies of ARMY ORDNANCE bound by sending them to The Army 
Ordnance Association, 705 Mills Building, Washington, D, C. 
3indings are available in maroon, three-quarters calf, and in ma- 
roon buckram. Prices are available upon request. 


Orricers May ConTINUE TO WRITE FoR ARMY ORDNANCE 


THE Association has obtained a clarification of War Depart- 
ment Circular 311, dated September 14, 1942, regarding the 
writing of articles for ARMY OrDNANCE by officers on active duty. 
The Association has been informed that contributors to Army 
ORDNANCE are not prohibited by the provision of Section I, Cir- 
cular 311, War Department 1942, from submitting professional 


articles as heretofore, 


NECROLOGY 


Chanence GerDOM, master machinist at the Aberdeen Prov- 
ing Ground, died just six days before he would have reached 
his sixty-fifth birthday. From a family of machinists and inven- 
tors, Mr. Gerdom was brought up in the Ordnance tradition. As 
a boy he was apprenticed to his father, Gregory Gerdom, who had 
been chief machinist at Watervliet Arsenal since 1893, and went 
with him to work at the Sandy Hook Proving Ground, stepping 
into his position as master machinist when his father retired. 
When the proving ground was moved to Aberdeen in 1917, Clar- 
ence Gerdom was assigned to that post. Last April he completed 
forty-nine years of service with the Ordnance Department. 

In a letter of sympathy to Mrs. Gerdom, Maj. Gen. C. M. Wes- 
son, former Chief of Ordnance, wrote: “I have known him for 
thirty-five years, first at Sandy Hook, and then, as you know, 
during the eight years that I spent at the proving ground... 
His was indeed a fine record of accomplishment in that his use- 
fulness to the Government was always of the highest order, and 
he was utterly unselfish in his devotion to his work. His loss to 
the Ordnance Department will be sorely felt.” 


Notice also has been received of the deaths of the following 
members of the Association: C. F, Dierker, Columbus, Ohio; 
Archibald M, L, du Pont, Wilmington, Del.; John M. Fernald, 
Washington, D. C.; Henry Luedinghaus, St. Louis, Mo.; Arthur 
B. Rickets, Long Island City, N. Y. 
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MEMBERSHIP 


in the 


ARMY ORDNANCE ASSOCIATION 





A MEMBERSHIP SOCIETY OF AMERICAN CITIZENS 
DEDICATED TO VICTORY THROUGH ARMAMENT 
RESEARCH, PRODUCTION, AND LOGISTICS 


The Association was founded in 1919 to foster an understanding 
of industry’s réle in our national defense among scientists, 
engineers, inventors, manufacturers, and other interested Amer- 
icans, both civilian and military. Its sole purpose is to keep 
available the highly specialized knowledge necessary for arming 
the Nation’s manhood by stimulating interest in the design, 
production and maintenance of our weapons of defense. The 
Association, a membership organization without subsidy of any 
kind, is carrying on this patriotic work through its national and 


local conferences and its bimonthly journal, Army OrDNANCE. 


ELIGIBILITY 


The following men are eligible for individual membership. 
1. All civilian engineers, scientists, manufacturers and executives 
of American industry. 2. All members of the military and naval 
forces of the United States—Regular, Reserve and National 
Guard. 3. All others interested in our national defense. American 
citizenship is a requirement of membership. Dues: Four dollars 


annually. There is no initiation fee and no other obligation. 














APPLICATION FOR MEMBERSHIP 








Tue Army OrDNANCE AsSOCIATION, 
Mitts Burtp1ING, PENNsYLVANIA AVE. AT 17TH ST., 
WasuinctTon, D. C. 


I hereby apply for individual membership in The Army Ordnance Association and enclose 
annual dues ($4.00) which include Army Orpnance and all other membership privileges 
for one year from date of admission. The following statements are true to the best of my 
knowledge and belief: 
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Economic WarFARE—Ovur Newest WEAPON 


Vicrk-PRESIDENT HENRY A, WALLACE 


WE ARE raising huge armies and dispatching them as 
swiltly as we can to the vital zones of conflict. In battles on 
land, at sea, and in the air, the struggle will eventually be de- 
cided. Less dramatic but scarcely less important is the war on 
the economic front. It is to wage this war—to help intensify the 
efforts of the United Nations, to damage the enemy’s economy, 
and to strengthen friendly economic relationships with the 
neutral countries—that our Government has set up the Board 
of Economic Warfare .. . 

The Board is composed of the Secretaries of State, War, 
Navy, Commerce, Treasury, and Agriculture, the Attorney 
General, the Co6rdinator of Inter-American Affairs, the Lend- 
Lease Administrator, and the head of the War Production 
Board, with the Vice-President as chairman. Major considera- 
tion of general policies is undertaken by the Board itself at its 
regular meetings, Day-to-day operations are carried on by a 
staff of 2,500 people headed by an executive director. Closely 
cooperating with the Board are the Bureau of Foreign and 
Domestic Commerce, the United States Tariff Commission, and 
other established Government agencies. Negotiations with for- 
eign governments are carried on through the regular channels 
of the Department of State. The Board is organized into three 
operating divisions—the Office of Exports, the Office of Im- 
ports, and the Office of Economic Warfare Analysis. 

Through the Office of Exports, coéperating with other 
agencies, materials and equipment originating in this country 
are apportioned among foreign countries so as to make the 
greatest possible contribution toward victory ... While most of 
the work of the Board has to do with economic activities abroad, 
one significant type of operation is carried on in this country by 
the Office of Exports. This is the requisitioning of supplies here 
in the United States to which foreigners hold title or which are 
being held for export. Quantities of valuable rubber, jute sugar 
bags, tin plate, various manufactured items, and other essential 
materials have been requisitioned and added to our stockpiles in 
this way. Total seizures since this work was authorized amount 
to over $24,000,000. 

Responsibility for bringing in essential raw materials from 
foreign countries is now centered in the Office of Imports, 
which works through five procurement agencies of the Govern- 
ment in collaboration with the State Department. 

In the case of some commodities, such as wool or hides and 
skins, the job is one of simple procurement, Supplies are ample, 
and it is only a question of finding shipping space and dividing 
the supplies fairly with the other United Nations, But in the 
case of other commodities, there is the problem of developing 
new or additional sources of supply in the areas remaining open 
to us. In losing much of the Far East, we lost our main source 
of rubber. We also lost our source of Manila hemp, and some 
of our leading sources of sisal, tin, palm oil, tungsten, chrome, 
and a variety of other commodities. Now we are working hard 
to develop sources of supply elsewhere. In the case of the most 
critically needed strategic materials, arrangements are made 
with the Army Air Transport Command and the Naval Air 
Transport Service to fly these to the United States in returning 
military cargo planes. Increasing quantities are now being im- 
ported in this manner. 

One of the most significant projects being undertaken by our 
Government is the acquisition of rubber from trees growing 








wild in Mexico, Central America, northern South America and 
the islands of the Caribbean. New methods of tapping the rub- 


ber tree are being developed, and these should substantially in- 
crease the yield, When this work is fully organized, we should 
have valuable new sources of natural rubber that will supple- 
ment our stockpile and be available for mixing with our syn- 
thetic rubber production. Wild rubber exists in great quantities 
in the Western Hemisphere, but to get it out of the jungles is a 
tremendous administrative job... 

The Board helps both the Army and Navy with various prob 
lems through its Office of Economic Warfare Analysis. When 
» be sent to some unfamiliar area, ques 


the armed forces are t 
tions arise as to the extent to which they must depend on sup 
plies shipped from this country. It is essential that enough sup- 
plies be sent, but it is equally essential that no more shipping 
be used than is absolutely necessary, Information furnished by 
the Board of Economic Warfare can help the Army to make 
the most efficient use of available shipping space. 

Assistance is being given to the Army in preparing for the 
day when territory now occupied by the enemy is taken over by 
the United Nations. The job of administering such territory will 
not only involve military administration, but will also involve 
if its people, the sup 


the operation of its industries, the feeding 
port of its currency, and the general rehabilitation of its eco- 
nomic life. Economic data already in the hands of the Board of 
Economic Warfare and affiliated agencies will be invaluable as 


preparations for this task are made, 


lo smash the enemy's economic structure and war productive 
capacity it is important to keep him from getting essential raw 
materials. Both Japan and Germany must import certain of 
their supplies. The sources of these materials are studied by 
the Office of Economic Warfare Analysis and the routes by 
which they are transported are charted, Then action of either 
an economic or military nature is taken by one or more of the 
United Nations to strike at the enemy where he is most vul- 
nerable. A day-to-day and week-to-week analysis of the enemy’s 
economic position is made by the Board on the basis of facts 
obtained from many sources, This is a big job in itself, In this 
economic intelligence work, as well as in other phases of its 
activity, the Board has received the closest coOperation from the 
British Ministry of Economic Warfare. 

Information assembled by the Board often has a direct bear- 
ing on campaigns and expeditions of the United Nations. This 
type of information is of value, for example, to the armed serv- 
ices in mapping bombing objectives and in planning overseas 
military operations, such as the recent dispatch of an American 
expeditionary force to Northern Ireland. 

The cultivation of friendly but businesslike economic rela 
tionships with neutral nations involves negotiations of an espe- 
cially delicate nature. There is full agreement between the 
British and American policy toward neutrals and the two 
countries have equal representation on the Blockade Commit- 
tee in London, 

In our export control work, we keep constantly in mind the 
need of protecting the economies of Latin-American countries 
from whom we are getting increasing quantities of strategic 
raw materials. Except where vital military requirements are in- 
volved, we share and share alike with our neighbors to the 
south in so far as the shipping situation permits. We ask the 
people of the Latin American countries to make only the same 
sacrifices with respect to materials we send them as our own 
people are making under our rationing system, Allocations of 
commodities are reviewed by the Requirements Committee of 
the War Production Board, which includes representatives of 
the Army, Navy, Office of Civilian Supply of the WPB, De- 
partment of State, Lend-Lease Administration, Maritime Com- 
mission, and Board of Economic Warfare. Thus all possible 
Quoted from the Army 


needs can be taken into consideration. 
and Nazvy Journal, Washington, D, C. 
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Helping to Speed Up 
Wartime Transportation 


Power ‘‘Scooters’’ Equipped With General 
Jumbo Jr. Tires Conserve Energy... 
Save Man Power... Step Up Production 
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Keen Power Cycle (J. A. Strimple Co., Janesville, Wisc.) of type used 
at Ford Willow Run plant for transportation of 
supervisory personnel and materials. 


* 
Other well known ‘scooter’ manufacturers using General Jumbo Jr. include: 


qwh Powell BA 
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ASALSBERY 
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HE POWER “SCOOTER” has gained new 

importance today as a valuable aid to more and 
faster war production. Thousands are demonstrating 
that they can move necessary people and needed 
materials fast, dependably . . . from factory depart- 
ment to department . . . and factory to factory. 


The majority of “scooter” manufacturers long ago 
standardized on General Jumbo Jr. tires. Actual 
experience in this strenuous, fast service has proved 
to them that the Jumbo Jr. pioneer tire-tube-wheel 
combination has the extra quality and strength that 
brings dependable performance. 


General Jumbo Jrs. stand up 
and take it on “scooters” or any 
type of industrial truck oper- 
ation. The exclusive, patented 
design of the Jumbo Jr. makes 
possible a kind of performance 
equalled by no other industrial 
pneumatic. Available for war 
orders and for certain essential 
industrial uses. 


For further information, write, 


THE GENERAL TIRE 


& RUBBER COMPANY 
Akron, Ohio 


COPYRIGHT, 1942, THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 


GENERAL™ 


IR. 
INDUSTRIAL BALLOON TIRES 





Tires 8" to 24” overall 
diameter. Load capa- 
city 100 Ibs. to 1500 Ibs. 
per tire. 2-4-6- and 8- 
ply with separate tubes 
and heavy duty wheels. 











Professional Digest 

















New Forcep CyLinpErR Heap INCREASES AIRPLANE 
PERFORMANCE WITHOUT AppED WEIGHT 


P. W. Brown 


In the course of development of any lightweight, high-powered 
aircraft engine, the designer is continually confronted with a 
limiting factor which puts a halt to the increase of power and 
which must be removed before the upward trend of the power 
curves can be resumed. For example, a few years ago the 
Wright Aéronautical Corporation found that the forged aly- 





Forcep CyLINnpER HEAD AND RoucGH Stock 


The forging (right) is made from a section of extruded billet 
pressed to final shape by dies. Newly designed milling machines 
cut cooling fins into head as shown at left. 


minum crankcase could stand only so much horsepower per 
cylinder. Additional power taken out of the cylinder would cause 
the studs holding the cylinder to the crankcase to overload the 
surrounding metal, with resulting failure. Since the maximum 
number of studs was already in use and since there were no 
practical ways of strengthening the part, the power then being 
developed was accepted as a maximum for that type of crankcase 
and turned Out of this 
emerged the steel crankcase. “Cyclone” engines built around this 


research to another type. research 
steel unit now develop 135 horsepower per cylinder. 

One of the next major limitations to appear was in the cast 
cylinder head of aluminum alloy. The cast head, with its thou- 
sands of square inches of finned cooling area in fins nearly three 
inches deep, was in itself an answer to an earlier limitation. 
Representing the high development of foundry practices in this 
country, the cast head was one of the most important factors in 
the growth of “Cyclone” power to its present levels. But even 
while the cast head was being refined and its fins deepened and 
increased in number each year, it was recognized that with the 
steady increase in horsepower output the heads would eventually 
reach their effective limits of pressure, In anticipation of this, 
the Wright Aéronautical Corporation began more than five years 
ago to develop a forged aluminum-alloy head and methods for 
producing it in quantity. 

Today, both the forged head and machinery for manufacturing 
it in quantity have been perfected, thus affording an immediate 
and material increase in power-plant performance to give addi- 
tional speed, altitude, load, and range to planes powered with 
forged-head engines. This dual development of the head and its 
manufacturing process is adjudged as important as any develop- 
ment since the introduction of the radial air-cooled engine. 

The manufacture of a forged cylinder head begins by extrud- 
ing aluminum bar stock through a die which is roughly the 
shape of the desired forging. Sections of the extruded bar are 
then pressed in a die to final shape. Nine separate drop-hammer 
operations were eliminated by adapting the extrusion-die process 
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to forged cylinder heads, thus leaving the critically scarce drop 


hammers free for other war production uses. 

In the Wright Aéronautical machine shops, the cooling fins 
are cut by high-speed milling machines which permit closer 
fnning than is possible with the thicker fins cast as an integral 
part of the head. These milling machines operate at cutting 
hitherto unthought of in production and approaching those 


speeds c : : : 
of woodworking operations. After cutting the fins by milling 





MILLING THE CyLINDER HEaAp 


Specially designed millers cut fins on the forged head with a 
speed approaching that of woodworking operations. The cutter 
produces chips like snow flakes. 


machines made to Wright Aéronautical specifications, the forged 
head returns to the production path followed by the cast heads. 
The design of the head makes it possible to utilize the machine 
tools now operating in the cylinder-head production lines, With 
the exception of the way the fins are fabricated, all the processes 
of boring, drilling, reaming, tapping, countersinking, thread 
grinding, and painting or metalizing are the same. 


From the standpoint of engine and aircraft performance, the 
forged-head advantages, as compared with cast cylinder heads, 
include the following: 

1. A 12 to 15 per cent increase in power output without in- 
crease in weight is achieved. The cast-head “Cyclone 9” of 1,200 
horsepower installed in commercial airliners has a weight of 
1,310 pounds, which constitutes a ratio of 1.09 pounds per horse- 
power. 

2. Improved cocling is obtained, gained by increased fin area 
and greater heat conductivity of the metal. With the high-speed 
milling machines it is possible to cut fins closer together and 
consequently possible to place a larger number of fins on the 
head area. A finer and more uniform grain structure is possible 
in the die-pressed metal of the forged head. This not only means 
more strength (the forged heads will withstand double the 
hydraulic pressures of the cast heads) but also a thirty-five per 
cent increase in the heat conductivity of the aluminum alloy. 
This improved cooling is particularly important for aircraft 
engines installed in combat vehicles where the engine is not ex- 


posed directly to the air. 

3. Decreased fuel consumption is effected. The greater strength 
of the forged head made possible the enlargement and improve- 
ment of the intake and exhaust ports. The higher volumetric 
efficiency gained through this improved porting not only con- 
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RECENTLY, before an important audience, 
two eminent machine tool authorities 
stated that the intelligent study of cutting 
oil application may offer as much as 30% 








production improvement in many plants. 
There are indisputable facts behind that 
statement! 


Cutting oil application should not be a mat- 
ter of “guess and hope” or habit. It need not 
be; for there are Stuart Oil Engineers, spe- 
cialists of broad experience, skilled in solving 
cutting oil application problems, ready to help 


you.* 










*The Metals Expo- 
sition is a good 
place to start your 
cutting oil study. 
Stop in at Booth 
C-310. 





For All Cutting Fluid Problems 


D. A. STUART OIL CO. 


Chicago, U.S.A. ° LIMITED ° Est. 1865 


Warehouses in All Principal Metal Working Centers 
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Multiplies dimen- 
sions by as much 
as 200; enables 
accurate visual 
gaging to within 
.0001 inch. 

* * 
Rugged construc- 
tion. No wearing 
parts. Not affected 
by shock or oil. 


Trico’s years of experience in the production of 
precision parts lie behind the development of this 
new Precision Inspection Instrument. 


Its advantages over conventional gaging methods 
are: 1, Greater speed with no sacrifice of accuracy; 
2. Faster reading, less eyestrain and fatigue on op- 
erators; 3. Original accuracy continuously retained 
by re-setting with original master parts; 4. Inexpe- 
rienced workers quickly become accurate inspectors; 
5. Fixtures or anvils for hold- 
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tributes to increased engine output but to a lower fuel con. 
sumption rate. 

4. Improved altitude performance is secured, principally 
through better cooling. The forged heads require less of a flow 
of air over the fins for cooling purposes and consequently haye 
an advantage in the thin rare air of the upper regions. 
vehicles, where the maximum speed is only a tenth to 
of modern aircraft speed and where the interior 


In combat 
a twentieth 
installation 





CyLInDER Heap TRANSFER MACHINE 


This automatic Greenlee machine, 154 feet long, combines the 
operations of 39 older-type machines and keeps up with the 
production pace set by the new forging technique. 


complicates the air flow, the improved cooling which aids altitude 
performance of planes is again of great importance. 

From the production standpoint, the forged head has the fol- 
lowing advantages over the cast head: (1) Production is speeded 
up and man hours are saved; (2) Material is conserved—only 
eighty per cent of the castings poured in the foundry are usable, 
while approximately ninety-five per cent of the forged cylinder 
heads are accepted and installed in engines; (3) Reworking of 
large amounts of aluminum scrap is avoided and use of the 
forged heads releases badly needed foundry facilities for casting 
other parts. The extrusion process also releases drop-hammer 
facilities, 

When translated into twin-engined or 4-engined 
planes, the advantages of the forged cylinder head become more 


terms of 


impressive. Extra power, gained without the increase of a single 
pound of weight, can be utilized for either speed or load in- 
creases and, together with improved cooling, altitude performance, 
and decreased fuel consumption, will go a long ways toward 
giving United Nations planes superiority over other military 
aircraft. 

In combat vehicles where space is at as much of a premium 
as it is in aircraft, the extra power is available not only without 
any increase in weight but without any increase in size. The 
extra power made possible with the forged head permits the de- 
signer either to add more armor, more guns, or to strengthen 
parts which combat experience has shown are vulnerable. The 
Wright Aéronautical Corporation has made it possible for other 
aircraft-engine producers to adopt the same manufacturing 
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methods developed exclusively by this company and thus make 
the new forged-head technique standard throughout the industry. 


[NDUSTRIAL SAFETY AND HyciENE CONFERENCES 


FITNESS at the industrial front was the subject of two con- 
ferences on industrial safety and hygiene which the Office of the 
Chief of Ordnance conducted in Cincinnati, Ohio, September 

17th and 18th, and in St. Louis, Mo., on July 17th and 18th. 

About one hundred Government war plants working on vital 
Army Ordnance matériel sent their medical directors, safety 
officers and safety engineers to these meetings to discuss the 
latest scientific advances in the fight for industrial health and 
safety. Col. A. B. Johnson, of the Security and Safety Branch, 
Office of the Chief of Ordnance, presided, Authorities on many 
different phases of occupational diseases and accident prevention 
addressed the conferences. The U. 5S, Public Health Service and 
the Office of the Surgeon General, U. S. Army, together with 
private concerns working on Ordnance contracts, co6perated in 
the conduct of the meetings and loaned some of their best-known 
physicians and speakers. 

Lieut. Col. A. J. Lanza, Office of the Surgeon General, ex- 
plained the necessity for periodic physical examinations, espe- 
cially now when an increasing number of women, older men, 
and persons not in perfect health are being employed in war 
plants. “Regular examinations,” he said, “tell the physician 
whether the workers’ health program is adequate and furnish 
the opportunity for advice on diet, rest, exercise, and health 
habits. Wastage of production through loss of man-hours, loss 
of wages, and the economic burdens of sickness can be diminished 
by intelligent medical supervision in industrial establishments. 
The keystone of such supervision is the periodic physical ex- 
amination.” 

Scientific advice on the medical services that a war plant 
should render to its employees was given by Dr. R. H. Flinn, 
Division of Industrial Hygiene, U. S. Public Health Service. 
Dr. Flinn stressed among other things the importance of place- 
ment examinations, health activity committees, safety programs, 
nutritional supervision, attention to the shift schedules, and 
health education. Dr. Flinn pointed out that men lose eight 
working days a year through absence while women lose eleven 
days, and that this makes a staggering total in terms of working 
hours lost. “Well-balanced meals at low cost should be provided 
to all war workers at mid-shifts as a health measure,” Dr, Flinn 
said. “These meals should be eaten away from the workroom 
whenever possible. Food wagons with essential foods such as 
fruit juices, milk, and nutritious sandwiches should tour the 
plants between meals. Workers and their families should be 
instructed in the principles of nutrition. Workers in toxic 
exposures especially require an adequate diet.” 

Poisoning hazards in the manufacture of munitions were 
dealt with in detail by several speakers, Dr. G. H. Gehrmann, 
medical director of E. I. du Pont de Nemours & Company, con- 
tractors at several of the new Ordnance facilities, presented a 
paper on “Health Hazards in the Manufacture of Munitions.” 
Dr. Gehrmann stressed the importance of “the prevention and 
early detection of beginning signs of absorption rather than the 
detection of actual disease which is already developed.” The 
presence of an occupational disease caused by any chemical com- 
pound is evidence of inadequate medical and engineering contro! 
of the operation and, considering our present knowledge of the 
explosives compounds which are being used today, these diseases 
should not occur, Dr, Gehrmann stated, outlining the hazards in 
the manufacture of smokeless powder, tetryl, fulminate of mer- 
cury, lead azide, TNT, and DNT. 

More information on the control of “TNT poisoning” was 
contained in the address by Dr. W. D. Norwood, medical direc- 
tor at the Kankakee Ordnance Works, and he also stressed the 
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They’re TOUGH and DO Their STUFF! 


Chicago Mounted Wheels—the result of 45 years of 
KNOW HOW—come in a wide range of styles on 
different size shanks, for use with any portable or 
flexible-shaft grinder. Several special-formula abra- 
sives give 150% to 300% longer service. More than 
200 shapes, all mounted and rarin’ to go. 


Hi-Power Grinder 
A real production tool—a 3-pounder with enough power to 
drive a 244” diameter wheel. 17,000 r.p.m. In case with 
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great importance of routine physical examinations to 
early toxic effects of poisons. 

Dr. Louis Schwartz, of the U. S. Public Health Service, well 
known for his work in dermatoses, expressed the opinion that 
workers often attributed cases of dermatitis to toxic materials 
when in reality they had been caused by strong solvents such as 
kerosene or gasoline used to remove dirt quickly from the skin, 
Dr. Schwartz stressed the importance of personal cleanliness 
frequent changes of clothing, and preventive measures, 4 


detect 


FoLLowING the descriptions of the hazards and the plans 
to maintain physical fitness, the engineering requirements were 
discussed under the titles of “Engineering Control of Toxic 
Exposures,” by H. H. Schrenk, Ph.D., Health Division, U, s. 
3ureau of Mines; and “Personal Protective Equipment in Toxic 
Exposures,” by A. D. Brandt, D.Sc., chief, engineering unit, 
Division of Industrial Hygiene, U. S. Public Health Service. 
“Good housekeeping is essential to workers’ health,” said Dr. 
Brandt. “As a general rule more good can be accomplished per 
dollar invested in good housekeeping than by any other single 
method. Dust and other particulate matter in the air of plants 
is settling out continually at a rate dependent on the physical 
characteristic of the material and air currents.” 

The important methods of controlling atmospheric contamina- 
tion were detailed by Dr. Brandt as follows: control at point of 
generation or dissemination, dilution with uncontaminated air, 


- isolation of those processes which produce contamination, sub- 


stitution of less toxic materials, and reduction of the concentra- 
tion of contaminant in the inspired air by means of respiratory 
protective devices. 

Pointing out that respiratory protective devices are employed 
to supplement other methods of control such as exhaust systems, 
Dr. Schrenk explained in detail the different types of respirators 
such as the canister gas masks, chemical cartridge respirators, 
air-line respirators, abrasive blasting respirators, etc., to be used 
according to the exposures. He and Dr, Brandt both emphasized 
the necessity for proper cleaning, disinfecting, maintenance, and 
storage of respirators. 

The “why” of safety rules is told to Ordnance Department 
workers wherever possible according to Maj. William J. 
Niederauer, Office of the Chief of Ordnance, who spoke on 
Principles of an Industrial Safety Program.” Major 
Niederauer feels that safety rules will be better observed if 
workers understand why they are required rather than simply 
“The safe worker is the best 


“ 


being handed a list of “don'ts.” 
safety device,” said Major Niederauer. “We tell the worker 
that by playing safe he is protecting himself as well as perform- 
ing a patriotic duty to his country. Safety organization must 
include management, supervision, and workers.” Major 
Niederauer cited a survey made by a large insurance company 
which showed that out of 10,000 industrial. accidents only 2 per 
cent were unpreventable. He outlined the program for safety 
organization that the Ordnance Department is inaugurating at 
war plants, including the injury-reporting procedure which is 
required. 

“Emergency Medical Service” and “Disaster Planning” were 
then discussed as subjects which are essential because of the 
potential dangers involved in the manufacture of explosives. 
Dr. H. L. Schultz of the Elwood Ordnance Plant, which 
suffered the largest Ordnance disaster since the beginning of 
this war, and Dr. R. M. Baldwin of the Iowa Ordnance Plant 
which also experienced an explosion, outlined practical plans 
for meeting emergency disaster. Both doctors agreed that, beyond 
adequate facilities and personnel, the most important factors are 
rigid control of telephone communication with the outside and 
education of the plant guards in the control of curiosity seekers. 
Dr. Schultz pleaded for thorough education of staff doctors and 
nurses in standard practices of emergency treatment and con- 
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centration of equipment and personnel in a central hospital. 

Other speakers were: W. H. Sebrell, M.D., chief, Division of 
Chemotherapy, National Institute of Health; C. Richmond, M.D., 
Longhorn Ordnance Works; Capt. D, M. Burnstine, Rock 
Island Arsenal; Maj. W. C. Wardner, Picatinny Arsenal ; 
Robert S. Goodhart, M.D., U. 5, Public Health Service; E. R. 
Granniss, National Bureau for Industrial Protection; Robert 
Clair, Liberty Mutual Insurance Company; H. L. Miner, 
E. I. du Pont de Nemours & Company; C. F. Yeager, M.D., 
medical supervisor, Remington Arms Company; and L. C. Mc- 
Gee, M.D., medical director, Hercules Powder Company. 


Tue Rueorron Arps MetaccurcicaL Researcu 


AN important new research tool, the rheotron, has been de- 
veloped by Dr. Donald W. Kerst of the faculty of University of 
Illinois, in conjunction with engineers and scientists of the 
General Electric laboratory. It produces an electron stream far 
more penetrating than the electrons from radium. 

Electrons, the smallest negatively charged particles in matter, 
are given an energy corresponding to 20,000,000 volts, producing 
an X-radiation equal in intensity to the gamma radiation in a 
corresponding beam from more than 1,000 grams of radium, 
which is greater than the world’s existing supply. Electrons 
have already been given sufficient velocity to penetrate an inch 
of aluminum, Radiations from the machine have made copper 
radioactive, transmuting the metal to a form which has some 
of the characteristics of radium for a few minutes. Work already 
has been started on a larger model to cost more than a quarter 
of a million dollars and designed to whirl electrons to an energy 
of 100,000,000 volts, according to Steel. 

A doughnut-shaped glass vacuum tube between the poles of an 
electromagnet 5 feet long, 3 feet high, and 2 feet wide is the 
heart of the rheotron. The pole faces which sandwich the 
vacuum tube are 19 inches in diameter. The tube has an outside 
diameter of 19 inches, an inside diameter of 11 inches, and is 
about 2 inches in thickness, 

Electrons from a hot filament within are whirled around the 
vacuum tube and are steadily accelerated by electromagnetic 
forces. Magnetically guided, each electron travels along a cir- 
cular path for about 400,000 revolutions, receiving as much as 
a 70-volt push each time around, and traveling some 200 miles 
in a small fraction of a second to gain a speed closely approach- 
ing 186,000 miles per second—that of light. This is the highest 
speed ever produced by a man-made apparatus, It is achieved 
not by applying the entire voltage at once, but by building up 
the speed steadily. 

Hitherto experiments with high-velocity electron beams have 
not kept pace with experiments done with positive ions from 
the cyclotron. The cyclotron is incapable of accelerating elec- 
trons, and previous devices able to do so have seemed to reach 
a practical limit at something like half the voltage of the present 
accelerator. The rheotron seems to have no such limit, and its 
effective voltage can apparently be increased indefinitely, This 
possibility of generating intensely penetrating rays may greatly 
extend several fields of metallurgical research. 


AIRPLANES FROM PLywoop 

A NEW process for the manufacture of aircraft and other parts 
from plastic-bonded plywood has been developed by the Vidal 
Research Corporation, Camden, N. J. The inventor of the 
process, on which a U.S. patent was issued on March 12th, is 
Eugene Vidal, who has long been connected with the aircraft 
industry and who, from 1933 to 1937, was director of aéronautics, 
U.S. Department of Commerce. 

In the Vidal process, use is made of wooden forms or molds 
on which a shell of plywood veneer is built up. In such parts as 
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pose vehicles that Autocar is 
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THE FLYING FORTRESS 


—BOEING’S FAMED B-17-E 


Out-flying, out-fighting and out-bombing anything it meets in 
the air—on any front, the Flying Fortress has a reputation of 
proven superiority. It is a masterpiece of skillful engineering 
born of wide research and countless experiments. To such war 


equipment Americans pay thankful and admiring tribute. 


But for men who build such planes, those who train to fly 
them—and for millions of people at home, there must be an 
abundance of water. To a water system the name Layne is as 
famed as that of Boeing to long range bombers. Layne has 


built thousands of water systems—the very biggest in the 


United States. Layne likewise builds pumps—the kind that 
out-pump, out-last and out-perform any deep well water pro- 


ducing equipment in any territory—on any task. 


Layne’s reputation, like that of the Flying Fortress has been 
proven the hard way—on the field of action. Layne Wells and 
Pumps by the hundreds are producing millions and millions of 


gallons of water for manufacturers, cities, railroads and the 
army and navy. For late catalogs, bulletins and detail informa- 
tion, address 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 









Layne-Arkansas C 
Layne-Atlantic Company 
Layne-Bowler New England RP. 
Layne-Central Company .... 
Layne-Northern Company..... 
Layne-Louisiana Company.... 
Louisiana Well Company.... 
Layne-New York Company..... 
Layne-Northwest Company .. 
Layne-Ohio Company 

Layne-Texas Company ...... 
Layne-Western Company .. 

Layne-Western C pa of 
international Water Supply, 


“WORLD'S LARGEST WATE 








..Memphis, Tenn. 
Lake Charles, La. 


Minneapolis, Minn. 
‘London, Ontario, Can, 
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aircraft fuselages, for instance, which are molded in halves, three 
successive layers of veneer are applied to the form with the 
grain of the wood running in different directions. Grooves or 
slots are cut in the form where ribs or stiffeners are required, 
and these parts, also built up of plywood, are set into them, 
As each strip of plywood is put in place on the mold it is 
secured by means of staples. According to Automotive and Avia- 
tion Indusiries, when the article to be molded is thus com- 
pletely built up, it is inclosed in an airtight bag, from which the 
air is then exhausted by means of an air pump, with the result 
that the treated fabric of the bag is applied to the plywood 
structure with uniform pressure. The bag with its contents js 
then placed in an autoclave in which it is subjected to heat and 
pressure for a definite length of time. This softens the plastic 
and welds all parts of the structure into a single mass. 

In the development of this process a number of problems had 
to be solved. At first hard wood was used for the molds, but it 
was found that this gave trouble from swelling and distorting 
under the effects of moisture and heat to which the mold js 
subjected during the curing or “cooking” 
was solved by making the molds of soft woods. Considerable 
trouble was experienced also in the early stages of the develop- 
ment from cracking and tearing of the bags, which were then 
made of rubberized fabrics, At present the bags are made from 
a special material developed by Du Pont. 

In the autoclave the bag is subjected to a temperature of about 
Fahrenheit and a pressure ranging from 20 psi. 
this method 


process. This problem 


240 degrees 
upward. One difference between 
pressing of sheet metal between upper and lower dies is that the 
pressure is uniformly distributed over the entire surface, whereas 


molding and 


if two rigid dies were used the pressure would be very uneven. 
This evidently would be undesirable with plywood, which does 
not possess the same flow characteristics as the soft sheet metals 
formed in the press. 

Evacuating the air from the bag also proved a problem, and 
when Mr. Vidal and his engineer finally hit upon a method 
which they thought would solve it, they found it had already 
been patented—so they acquired the patent from the inventor. 

In the case of aircraft parts, such as fuselages and wings, each 
part is made in two and these are “welded” together by means 
of low-temperature plastics of either the urea or phenol- 
type. Wings secured to the fuselage by 
mechanical means, A number of complete planes of the smaller 
types have been built by the Vidal method, including a Summit 
of 75 horsepower and a Langley. The former is said to have 
shown a materially greater maximum speed than that of con- 
ventional construction, which is ascribed to the greater smooth- 


formaldehyde are 


ness and rigidity of its skin. 


SUBSTITUTES CONSERVE CRITICAL MATERIALS 


THE 


Army expects to save more than 62,000,000 pounds of 
tin and aluminum during 1942 and 1943 through conservation 
techniques developed by the Army Ordnance Department. At 
no time will the use of substitute materials reduce the efficiency 
of the ordnance item affected. Rather, it has been discovered 
in many cases that tin and aluminum substitutes have increased 
the efficiency of the items in question. 

No possibility is overlooked in the conservation effort. Every 
piece of material that goes into any ordnance item is reported to 
a central section if it contains any metal which is on the critical 
list. The report notes a proposed alternate which, if satisfactory, 
is substituted for the critical item. The following savings already 
have resulted from the conservation studies: 

Steel, silver, and plastics are being substituted in functions 
heretofore filled by tin. The total saving is expected to exceed 
12,000,000 pounds by the end of 1943, Redesign has materially 
reduced the amount of tin used in packing boxes for both artillery 
The protective coating 


projectiles and small-arms ammunition, 
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of terne plate has been reduced in thickness, and the amount of 
solder in ammunition containers has been curtailed. The savings 
realized from these conservation methods, it is estimated, should 
exceed 5,770,000 pounds of tin through 1943. The saving will 
be greater as fiber containers gradually replace present small- 
arms ammunition boxes. 

Chromium steel liners are used in place of tinned copper in 
smokeless-powder boxes, Tin used in the solder for a signal flare 
has been reduced twenty per cent. Specifications for solder in 
which silver largely replaces tin have been prepared and the use 
of silver solder is being encouraged. Lacquered black sheet iron 
has been substituted for tin in nine types of fuze containers. 

The substitution of plastics for aluminum in trench-mortar 
fuzes is expected to effect the greatest saving of all—35,000,000 
pounds of aluminum by the end of 1943. Production of certain 
small metal parts is continuing, but the fuze body, nose, and 
booster cup are now made entirely of plastic compound. Equally 
important is the release of many machine tools previously used 
to produce the aluminum fuzes, inasmuch as plastic fuzes can be 
molded and require little or no machining. Substitutes for 
aluminum in ordnance manufacture are now used in everything 
from small screws to large assemblies, Ammunition and spare- 
parts chests for caliber .30 and caliber .50 machine guns have 
been changed from aluminum to steel. 


ProcuREMENT Division OF THE QUARTERMASTER Corps 
Is REORGANIZED 


THE Procurement Division of the Office of the Quartermaster 
General has been reorganized by the director of procurement, 
Brig. Gen. C. L. Corbin. The Procurement Division purchases 
clothing, equipage, general supplies, War Aid supplies, Women’s 
Army Auxiliary Corps supplies, Army Specialist Corps supplies, 
and subsistence. Its functions include inspection, maintaining 
liaison with higher authority and other governmental agencies, 
codrdination with other divisions regarding production, storage 
and distribution, price control, conformity with laws and regula- 
tions, and administration of priorities policy. 

Under the new set-up, four major branches—management 
control and liaison, operations, service, and subsistence—will 
supervise all phases of the Quartermaster Corps procurement 
program, reporting directly to the director of procurement, The 
management control and liaison branch will handle organization 
planning and training; the operations branch will be in charge 
of purchases, production, priorities, facilities, and inspection; the 
service branch will control contract procedure, office manage- 
ment and price adjustment; and the subsistence branch will 
handle procurement of all Army food. 


Army Orpers 880,000 VEHICLEs IN ONE Day 


In one day recently the Army purchased 880,000 trucks and 
trailers of various types in 64 separate contracts with 41 manu- 
facturers. Contracts were signed with large and small manu- 
facturers, representing most of the country’s truck and vehicle 
industry. The total cost of these vehicles will exceed $1,500,- 
000,000. The purchase was made by the Motor Transport Service, 
formerly with the Quartermaster Corps but now a part of the 
Ordnance Department, and the awards were approved the follow- 
ing day by the Services of Supply. 

The majority of the new trucks will have wood bodies, thus 
conserving critical metal, but steel-bodied cargo trucks are still 
required for some purposes. Steel, for example, is superior to 
wood for tropical usage because it resists insect and weather 
damage. The conversion to wood bodies is expected to be com- 
plete after October. Conversion to wood bodies indicates a 
saving of some 75,000 tons of steel in 1942, and probably 350,000 
tons in 1943. It applies to 114-ton cargo trucks or heavier. 


HERE’S ONE DEPENDABLE 
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@ Remember, the main cause 
of motor breakdown is insula- 
tion failure . .. and the money 
saved on one motor rewind 
job more than pays the cost of 
Fiderglas over class “A” insu- 
lation. 


@ When properly combined 
with varnishes, resins or mica, 
Fiberglas gives you all these 
performance advantages: — 
Higher temperature and mois- 
ture resistance, better space fac- 
tor, higher mechanical strength. 


@ For Fiberglas at its best, get 
it from Mica Insulator Com- 
pany —the only manufacturer 
making all three types listed— 
making them the Insulation 
Headquarters way—to help step 
up motor life, cut servicing and 
repairs on wartime production. 
Use the coupon below for 
prompt action. 
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Continuous fiber yarn impreg- 
nated with specially-developed 
Empire insulating varnish — for 
motor and generator coils, trans- 
former and control coils. 





Fiberglas cloth impregnated with 
—p resins, laminated under 
heat and pressure and furnished 
in sheets or fabricated to size- 
for slot wedges, coil separators 
and end pads. 





is 


COMBINED WITH MICA 
Carefully overlapped mica split- 
tings reinforced with Fiberglas on 
one or both sides—for slot liners, 
phase insulation and insulating 
small parts in switch gears and 
wiring devices. 


sseeeeseee:(YJSE THE COUPON TODAY! 2eeeeeenee= 


Aa. oO 11-42 


MICA INSULATOR CO., Dept. 71, 198 Varick St., New York, N. Y. 


Quote prices and delivery on: 
VARNISHED FIBERGLAS 
LAMINATED FIBERGLAS 
FIBERGLAS AND MICA 


(Give length, width and thickness of Sheets, Rolls or Fabricated Strips) 
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TANKS 





TRUCKS 





TRACTORS 





AIRPLANES 





... and many other 
applications where 
dependable power is 
essential... and where 
economy counts. 
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A selected list of military armament references in current 
engineering and technical periodicals compiled in the Ord- 
nance Library; S. H. Pendleton, librarian. 


Aircraft 
Aircraft in the Royal Air Force. Flying, September 1942 p. 
111. 
Russian military aircraft—types of bombers. M. W. Bourdon. 
Automotive and Aviation Industries, August 15, 1942, p, 40, 


Air-Raid Protection 
Aid-raid shelters—private types. A. D. Rathbone. Scientific 
American, September 1942, p, 117. 


Alloys 
Effects of minor alloying elements in aluminum casting alloys, 
W. Bonsack. /ron Age, August 13, 1942, p. 68. 
Nickel-molybdenum system as constructed from  metallo- 
graphic and X-ray data. Finlay H. Ellinger. Transactions of 
American Society for Metals, September 1942, p. 607. 


Ammunition 

Automatic descaling of shell billets. A, E. Walbman. .Vodern 
Industrial Press, August 1942, p. 31. 

Cast mortar shells from electric-furnace steel. J. B, Nealey. 
Tron Age, August 13, 1942, p. 47. 

Metallurgical factors in forming and heat treating cartridge 
links. Heat Treating and Forging, August 1942, p. 386. 

Operations on 37-mm. high-explosive shell, American Machin- 
ist, August 6, 1942, p. 837. 

Some simple sorting and feeding mechanisms for delivery of 
shells. W. M. Haliiday. Mechanical Handling, June 1942, p. 112. 

Two spindle heads for fuze parts. American Machinist, August 
6, 1942, p. 832. 

Armament 

Getting in practice for overseas duty. Rock Island Arsenal 
Record, August 1942, p. 66. 

Japanese tactics and matériel. Coast Artillery Journal, July- 
\ugust 1942, p. 56. 

Armor Plate 

Manufacturing armor plate in U. S. Steel Corporation plants 

Indusirial Heating, May 1942, p. 608. 


Artillery 

Cemented-carbide gun drills. Walter R. Meyer and W, A. 
Kimsey. /ron Age, August 13, 1942, p. 53. 

Bren gun carriers, Jron Age, August 6, 1942, p. 126. 

For men only—heavy artillery, Capt. T. N. Dupuy. Field 
Artillery Journal, September 1942, p. 708. 

Guns cast centrifugally. Brig, Gen. C. T. Harris. American 
Machinist, August 6, 1942, p. 822. 

On behalf of the 25-pounders. Gen. D. S. C. Evans, Journal 
of the Royal Artillery, July 1942, p. 183. 

Production of naval gun mountings. AM/achinery (London), 
July 16, 1942, p. 63. 

Subcaliber at U. S. Military Academy, Compressed-air guns. 
Capt. H. E. Mikkelsen. Field Artillery Journal, August 1942, 
p. 643. 

Artillery—Antiaircraft 

Pontiac concentrates on Oerlikon antiaircraft guns. Joseph 
Geschelin, Automotive and Aviation Industries, August 1, 1942, 
p. 20. 
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Railwaymen build naval guns on former mud flats, Canadian 
Vachinery, June 1942, p. 99. 


Artillery—Antitank 
Antitank artillery of the Red Army, I. Alexeyeo, Field Artil- 
lery Journal, August 1942, p. 604. 


Automotive—Tanks 

Brief history of army tanks, Lieut. R. H. Rankin. The Re- 
servist, August 1942, p, 4. 

Ersatz tanks. /nfantry Journal, September 1942, p. 69. 

Fisher Body tank arsenal begins volume production, American 
Machinist, August 20, 1942, p. 916e. 

Giant fixtures speed tank output. Fisher Body’s tank plant, 
Detroit, was started in January, and all-welded M4’s now are 
rolling off assembly line. Steel, August 3, 1942, p, 55. 

M4 all-welded tanks by Fisher, Automotive and Aviation 
Industries, August 1, 1942, p. 46. 

Nazi mongrel captured by British before invasion of Egypt. 
Automotive and Aviation Industries, August 15, 1942, p. 45. 

Rolling out the battle wagons from a new plant. /ron Age, 
August 6, 1942, p. 97. 

Teaching enemy tank identification, Lieut. Robert B, Rigg. 
Field Artillery Journal, September 1942, p. 666. 


Automotive—Trucks 

Army adds new 34-ton truck. Commercial Car Journal, 
August 1942, p. 118. 

Buses and trucks “kept rolling.’ Welding, brazing, metal 
spray, and chrome plating. Welding Engineer, August 1942, p. 
43, 

Truck specifications table of standard domestic models. Com- 
mercial Car Journal, August 1942, p, 57. 


Bearings 
Intermittently loaded sleeve bearings. R. W. Dayton and 
G. G, Lowther. Mechanical Engineering, September 1942, p. 
667. 
Silver for bearings made by electro-deposition. Adolph Breg- 
man, Jron Age, August 13, 1942, p. 65. 


Castings 
Light alloy castings in aircraft. Table showing composition, 
properties and commercial equivalents of aluminum sand cast- 
ings of alloys. /'oundry, August 1942, p. 70. 


Chemical Warfare 

Chemical warfare: reference and training chart for chemical- 
warfare agents. Capt. Nelson J. Anderson. JJilitary Review, 
July 1942, p. 24. 

Chemicals 

Acetylene and other war chemicals made by cracking in a 
regenerative furnace. National Petroleum News, August 2, 
1942, p. R270. 

Copper 

Specification numbers for copper alloys, IT. R. A. Wilkins 

and E. S. Bunn, Product Engineering, August 1942, p. 483. 


Corrosion 

An oil corrosion tester, Corrodibility of bearings and corro- 
siveness of lubricants. Niel MacCoull and others. SAE Journal, 
August 1942, p. 338. 

Dies 

Carbide dies for drawing and sinking metal tubing, Ear] Glen. 
Iron Age, August 27, 1942, p. 64. 

Designing of “trouble-free” dies. C. W. Hinman. Modern In- 
dustrial Press, August 1942, p. 26. 

Punch and developments. G. F. Wales. Modern Industrial 


Press, August 1942, p. 40. 





SMALL ARMS 


AMMUNIIU 























MACHINERY 





PIERCING AND PRIMING MACHINE 
For Caliber .45 Cartridge Cases 





One of our large family of Small Arms 
Ammunition Machinery. This line is the 
outgrowth of long experience in the develop- 
ment of machinery for the mass production 
of bullets, cartridge cases, etc., and the 
handling of explosives. 


While the equipment is used extensively 
in U. S. Government Arsenals, ‘the line 
includes also various machinery adapted to 
the manufacturing practices of England, 
Canada and other foreign countries. 











WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Connecticut, U.S.A. 


SALES OFFICES: 
CLEVELAND 


Waterbury 


CHICAGO NEWARK, N. J. 
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At the fighting fronts Mag- 
draulic Electric Brakes are fur- 
nishing the braking force for 
heavy-load mobile equipment. 
On the production front indus- 
trial machines have been yield- 
ing greater output because 
Magdraulics introduce precision 
stopping action plus increased 
braking force for handling 
overloads. 


Write at once for 
complete data units 
on the Magdroulic 
Electric Brake, to 














Brakes. 
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—New super-powered braking force 
provides Precision Stopping for machinery 
—insures top efficiency despite overloads. 


America needs more of every- 
thing—and faster! Why carry 
over braking inefficiencies into 
new machine designs? Slipping 
brakes, incapable of taking 
power overloads without booster 
equipment slow up production, 
result in tremendous waste of 
materials and man hours. 


NOW YOU CAN ELIMINATE AUXILIARY BOOSTER EQUIPMENT 


The extraordinary torque of 
the Magdraulic Electric Brake is 
developed within the brake it- 
self eliminating the need for 
auxiliary booster equipment. In 
most cases the compact design 
consumes less than half the 
space and materials required by 
other types of brakes. 


Before freezing your new de- 
signs consult with our engineer- 
ing staff regarding the possibil- 
ity of using Magdraulic Electric 


Vehicle Brakes, Too! 
Magdraulic Electric 
Brakes for automotive 
vehicles are a new de- 
velopment of limitless 
possibilities. The per- 
formance of this Mag- 
Electric Brake 
for a commercial truck 
is worth your investi- 
gation. 


MAGDRAULIC Electric 
Brakes are designed in 
three sizes, operate at 6 
volt direct current. 

SIZE TORQUE AMPS. 
7'/g"x1" 400%" plus .8 
12”x13/," 1400’ plus 2.2 
14%x2" 2400" plus 2.2 


MAGDRAULIC 


ELECTRIC .-W 


BRAKES 
| ee ae 


EMPIRE ites 
ELECTRIC BRAKE CO. re o | Fy 
Newark, NJ. eens | aeccnomneny 
FOR AUTOMOTIVE VEHIC TRI CHI y 
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Diesel Engines 

Diesel-engine lubrication. P. M. Heldt, Automotive and 4; 
tion Industries, August 1, 1942, p. 26. 

Late developments in automotive diesels; 
Diesel Power, August 1942, p. 664. 

Recent developments in piston rings for high-speed diesels 
J. O. Holls and T, C. Jarrett. Implement and Tractor, August 
1942, p. 650. 

Some results of valve-gear research as applied to diesel en- 
gines. Carl Voorhies. SAE Journal, August 1942, p, 358. 


la- 


Cummins engine 


Explosives 

Explosives and explosions—abstracts of articles. Dr. C, G 
Storm, Chemical Abstracts, August 13, 1942, p. 4711, and August 
20, 1942, p. 5015. 

Fire Prevention 

New product snuffs out magnesium fires: MX granules de- 
veloped by Philip Carey Manufacturing Company. Steel, August 
3, 1942, p. 112. 

Flame Hardening 

Burners for localized heating—flame hardening with city 
gas, I. R. F. Apter and H. W. Smith. American Machinist, 
August 20, 1942, p. 871. 

Flame hardening cylindrical surfaces. Stephen Smith. Steel, 
August 3, 1942, p. 92. 

Flame hardening of round surfaces, Stephen Smith. Welding 
Journal, July 1942, p. 445. 

Fuels 

Alternative motor-fuel substitutes help out gasoline rations, 
N. C. Jones, Automotive and Aviation Industries, August 1, 
1942, p. 40. 

Fuel of the future. Dr. Graham Edgar. Commercial Car Jour- 
nal, August 1942, p. 39. 


Furnaces 
Electrode-type salt-bath tool-hardening furnaces. Engineering, 
July 10, 1942, p. 27. 
Selecting oven-type heat-treating furnaces. 
Horton, Machinery, August 1942, p. 133. 


Holbrook L. 


Gages 
Ordnance production gaging. Capt. R. A. Bowman. /nstru- 
ments, August 1942, p. 292, 


Gases—War 
Gas men at work, T. H. Beddall. Chemical Warfare Bulle- 
tin, July 1942, p. 119. 
Gasoline 


100-octane gas supply boosted with butadiene by-products. 
National Petroleum News, August 26, 1942, p, R428. 


Inspection 


Quality controlied procedures in Ordnance inspection. G. D. 
Edwards. Mechanical Engineering, September 1942, p. 673 


Lathes 
Converted lathes win war work. Bernard Darcy. American 
Machinist, August 6, 1942, p. 826. 
Modern design: 32-in. lathe has 2-speed tailstock. Product 
Engineering, August 1942, p. 432. 


Machine Guns 
Machine-gun barrels uniformly drawn by home methods. 
Automotive and Aviation Industries, August 15, 1942, p. 92. 
Manufacture of machine-gun parts. Trunnion block and feed 
plate for the Browning gun. Machinery (London), July 23, 
1942, p. 85. 
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Mechanization 

Machine warfare. Maj. Gen. J. F. C, Fuller. Jnfantry Journal, 

September 1942, p. 10. 
Metallurgy 

Metallurgy of deep drawing and pressing. J. Dudley Jevons. 
Modern Industrial Press, August 1942, p. 44, 

Metallurgy and metallography. D. J. Demorest and others. 
Chemical Abstracts, August 10, 1942, p. 4445. 

Problems in the drawability of deep-drawing sheets, M. 
Asimow and J. N. Crombie. Transactions of American Society 
for Metals, September 1942, p. 639. 


Minerals 
Engineering resources of South America and Mexico, Engi- 
neering and Mining Journal, August 1942, p. 75. 


Munitions Plants 
Plant shutdowns seem inevitable unless priority relief is 
granted; inventories unbalanced, Jron Age, August 20, 1942, 
p. 85. 
Ordnance Districts 
Campbell sets up Ordnance field director in St, Louis, Ameri- 
can Machinist, August 6, 1942, p. 852h. 


Ordnance Department—Organization 

Reorganization of Ordnance. Army Officer, August 1942, p. 

161. 
Photography 

Military uses of photography from the air, Walter Clark and 
R. R. Arnold, American Photography, September 1942, p. 28. 

Why not the camera for reconnaissance? Capt. P. G. Mor- 
gan, Cavalry Journal, July-August 1942, p. 44. 


Plant Protection 
Protecting life, property, and production—blackouts and 
bomb raids, Foundry, August 1942, p. 66. 
Right of way for safety. H. C. Mesch. Safety Engineering, 
August 1942, p. 28. 
Wright plan for safety. W. J. Willcox. Safety Engineering, 
August 1942, p. 6. 
Plastics 
Injection molding methods, Ford’s plastic production fills 
many military needs and saves metals needed in other products. 
Herbert Chase. American Machinist, August 6, 1942, p, 829. 
Special molds and molding technique essential for fabrica- 
tion of high impact resistant plastics. D. M. Buchanan, Bake- 
lite, July 1942, p. 16. 
Rubber 
Camera looks at the rubber industry. William F. Joyce. 
American Photography, August 1942, p. 18. 
New developments in the rubber situation. Automotive and 
Aviation Industries, August 15, 1942, p. 26. 
Synthetic resin replaces rubber. Modern Plastics, August 
1942, p. 66. 
Synthetic rubber—newest major industry. Westinghouse En- 
gineer, August 1942, p. 88. 
Synthetic rubber production program, Commercial Car Jour- 
nal, August 1942, p. 98. 
Welding 
Fatigue strength of welded joints—review of literature from 
October 1936 to September 1941. W. Spraragen and D. Rosen- 
thal. Welding Journal, July 1942, p, 297s. 
Repair of tractor parts by welding. J. A. Cunningham. Engi- 
neering News Record, August 27, 1942, p. 76. 
Welding in aircraft construction and maintenance. A. K. 
Seeman. Welding Journal, July 1942, p. 437. 





















with NORGREN 
Pabricals 


you get the best 
possible performance 
from every air tool. 80,- 
000 Norgren Lubrica- 
tors used thruout indus- 
try prove that beyond 
question. 


Use 
NORGREN 
Lutnricators 


They lubricate every 
working part of every 
air tool by injecting into 
the air stream exactly 
enough oil to maintain 
a lubricating fog. 


Automatic...works only 
when tool works. Sight 
feed... ends guesswork. 
Sweetens performance 
and speeds production. 
Sizes for every need. 





™ CATALOG 400 


C. AYNORGREN CO. ‘coc. 
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FULLER 
GUN CLEANING BRUSHES 


Fullergript Bore Cleaning Brushes meet Army speci- 
fications, and care used for cleaning guns from 
37mm. up to and including 205mm. We act as prime 
contractors or can sub-contract brushes or parts 
to manufacturers of carriages and accessories. 


Naval Ordnance Gun Brushes are also made by us 
for One Pounder up to 6” Navy Guns. 
















The FULLER BRUSH Company 


Industrial Division, Dept. 8C 
3585A MAIN STREET - HARTFORD, CONN. 
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TimELy Books 


THE following books have been added recently to the library 
of the Army War College, Washington, D. C. They constitute 
a timely list of texts on various aspects of national defense. 
ARMY ORDNANCE acknowledges with thanks the permission of 
Lieut. Col. R. B. Hough, Jr., librarian, to publish the list. 


Hallett Abend—Ramparts of the Pacific. New York: 
Doubleday, Doran, 1942. A Far East authority surveys the 
problem of war in that area. 

Elliott Arnold —The Commandos. New York: Duell, Sloan & 
Pearce, 1942. An exciting tale of British Commando raids jn 
Norway. 

Charles Leslie Barrett—Australia—my country. Melbourne 
and London: Oxford University Press, 1941; also Coast of 
adventure. Melbourne: Robertson & Mullens, 1941. A book 
about Australia’s Northern Territory, Arnhem Land and the 
little-known islands of the Arafura Sea. 

William H, Baumer.—He’s in the army now. New York: 
McBride, 1941. For those who want to know about the part 
our citizen soldiers are playing and the camps in which they 
are being trained. 

John Cawte Beaglehole—The discovery of New Zealand. 
Wellington: Department of Internal Affairs, 1939. Author 
describes the successive stages by which New Zealand was 
made known to the outside world. 

Karl August Bickel—The mangrove coast. New York: 
Coward-McCann, 1942. The story of the west coast of Florida. 

Victor Franklin Blakeslee—Fighting ships of the U.S.A. 
New York: Random House, 1941. Handbook on ships, men, and 
equipment of the Navy. 

3ruce Bliven—The men who make the future. New York: 
Duell, Sloan & Pearce, 1942. The amazing story of what 
American science is doing today. The author traveled through 
the U.S. visiting great laboratories and vast research centers. 
What he records here makes a stirring tale of American pioneer- 
ing and achievements of advance on all fronts. 

David Breger—Private Breger—his adventures in an army 
camp, Chicago: Rand-McNally, 1942, Hilariously funny book of 
cartoons of real army life by a real soldier. 

Burtis C. Bridges——Practical fingerprinting. New York: Funk 
& Wagnalls, 1942. A practical reference book on the many as- 
pects of fingerprinting. 

Edwin Horace Bryan.—American Polynesia—coral islands of 
the Central Pacific. Honolulu: Tongg Publishing Company, 
1941. A description of some forty-five of the more important 
islands in the Central Pacific, by a curator at the Bishop Mu- 
seum in Honolulu. 

William Buchan—The Royal Air Force at war, London: 
J. Murray, 1941. A record of how the R.A.F. goes into action. 

Wilfred G. Burchett—Pacific treasure island—New Cale- 
donia, Melbourne: F. W. Cheshire, 1941. An account of a voyage, 
telling the story of the people and their history, and the relation 
of the island to Australia and America. 

Alfred LeRoy Burt—A short history of Canada for Ameri- 
cans. Minneapolis: The University of Minnesota Press, 1942. 
A revision of the author’s The romance of Canada, 

John Houston Craige.-—Guide to the United States armed 
forces. New York: Reader Mail, 1942, Outlines the organization 
and functions of the Army, the Navy, the Coast Guard, and 
the Marine Corps. 

Avery Odelle Craven—The coming of the Civil War. New 
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York: Charles Scribner’s Sons, 1942. A new approach to and 
interpretation of the coming of the War between the States. 
Author finds sectional greatly exaggerated and 
shows that the war came not from differences as such, but from 
the distorting of differences and the generating of emotions about 


differences 


these distortions. 

Raymond Maxwell Crawford.—Ourselves and the Pacific. 
Melbourne: Melbourne University Press, 1941. The history of 
the Pacific area in modern times, 

Robert Henderson Croll.— Wide horizons — wanderings in 
central Australia. Sydney: Angus & Robertson, 1937. A travel 
book, describing human and animal life in Central Australia. 

Thomas Cruse.—Apache days and after. Caldwell: Caxton 
Printers, 1941. An account of the Indian campaigns of Arizona 
told by an officer who took active part in the fighting. 

Samuel H. Cuff.—The face of the war, 1931-1942. New York: 
Messner, 1942. Beginning with Japan’s invasion of Manchuria 
in 1931, this condensed history of the war summarizes the acts 
of nations and of statesmen involved in the conflict and the cir- 
cumstances behind them, up to March 1942. 

Virginius Dabney.—Below the Potomac. New York: Appleton- 
Century, 1942. A book about the new South. 

Nicholas Doman.—The coming age of world control. New 
York: Harper, 1942. Aims to direct the thinking of intelligent 
people toward the road to peace in its proper historic perspective. 

Gordon devil. New York: Simon & 
Schuster, 1942. The author was taken as a young boy from his 
this book he 


Enders.—Forcign 
birthplace in Iowa to India. In endeavors to 
explain the East to the West. 

Richard Finnie —Canada 
millan, 1942. A 
Territories as a whole. 

Karl Boromaus Frank.—IVill Germany crack? A_ factual 
report on Germany within. New York: Harper & Brothers, 1942. 
Describes the underground movement against the Nazis in the 


New 


timely and popular book on the 


York: Mac- 
Northwest 


moves north, 


third winter of war. 

Gaxotte.—Frederick Great. 
University 1942. the 
extraordinary man and gives a rather sweeping view of the 


Yale 


picture of an 


New 


rounded 


the Haven: 


Presents 


Pierre 


Press, 


Europe that was in turmoil shortly before, during, and im- 
mediately after our own American War of Independence. 

Reichenthal Gottschalk.—Lafayette and the close of 
University of 


Louis 
the American Revolution. Chicago: Chicago 
Press, 1942. The author is an authority of distinction on all 
matters concerning the Marquis de Lafayette. 

Henry Hersch Hart.—Venetian adventurer. Stanford Univer- 
sity: Stanford University Press, 1942: An account of the life 
and times and of the book of Marco Polo. 

Arthur N, Holcombe.—De pendent areas in the postwar world. 
World Peace Foundation, 1941, An analysis by the 
chairman of the government department at Harvard University 
of the problem of governing dependent areas throughout the 
world, 

Herbert Clark Hoover and Hugh Gibson.—The problems of 
lasting peace. Garden City: Doubleday, Doran, 1942. The authors 
study the problems of the peace without political bias. They 


Boston: 


believe it is imperative that we begin to plan for postwar peace 
now, in order to avoid mistakes similar to those made at 
Versailles. 

Charles Hordern.—Military operations, East Africa, London: 
His Majesty’s Stationery Office, 1941. A history of the World 
War based on official documents, Events described carry the 
war down to the end of September 1916, 

Bruce Hutchison—The unknown country, Canada and her 
people. New York: Coward-McCann, 1942. Aims to get the 
Canadian problem into perspective for American readers who 
wish to learn more about our neighbor to the north, 

\ron Iugov.—Russia’s economic front for war and peace. 
New York: Harper & Brothers, 1942. Outlines the objectives of 
the 5-year plans, the process of industrialization, and organiza- 
tion of trade. 


Joseph Henry Jackson.—Anybody’s gold—New York: Apple- 
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Every facility of Auto-Lite’s 26 great manufactur- 
ing divisions is concentrated on producing for 
America’s Armed Forces onland, sea and in the air. 


FIRING CONTROL APPARATUS - PROJECTILES BLACKOUT LIGHTING 
GUN FIRING SOLENOIDS - RELAYS, SWITCHES AND GOVERNORS 
MESS KITS STARTING, LIGHTING AND IGNITION - SPARK PLUGS 
STEEL CARTRIDGE CASES . LEATHER GOODS ° FUSES 
GENERATORS - ARMOR PLATE - FRACTIONAL HORSEPOWER MOTORS 
INSTRUMENTS AND GAUGES - HORNS AND SIGNAL DEVICES 
ETCHED, EMBOSSED AND LITHOGRAPHED NAMEPLATES - BATTERIES 
METAL STAMPINGS + IRON CASTINGS - PLASTIC PRODUCTS 
WIRE AND CABLE - BOOSTERS - ALUMINUM AND ZINC DIE CASTINGS 


Toledo, Ohio THE ELECTRIC AUTO-LITE COMPANY Sarnia, Ontario 











Defense Library 





ton-Century, 1941. The story of California’s mining towns. 

S. Shepard Jones and Denys P. Myers (editors) —Documents 
on American foreign relations (Vols. 2-3). World 
Peace Foundation, 1941. The latest volumes in an increasingly 
valuable series. 

Georg M. Karst.—The beasts of the earth. New York: Unger, 
1942. The author tells about his personal experiences in Dachau, 
a German concentration camp. 

Joseph Montague Kenworthy.—From Gibraltar to Sues—the 
battle of the Middle Sea. London: Hutchinson, 1941. Describes 
the great play of forces—political, economic, religious, racial— 
besides the military, naval, and aérial struggle of the combatants 
in this contest for mastery in the Mediterranean. 

John Donald Kingsley.—Strategy for democracy. New York: 
Longmans, Green & Company, 1942. This manifesto may not be 
the picture of the world in the next few decades ; it is, however, 
the picture of what some very good minds think the world ought 
to be like. 

Willard Monroe Kiplinger—Washington is like that. New 
York: Harper & Brothers, 1942. Our nation’s Capital, which is, 
perhaps, destined to become more and more the capital city of the 
world, is here presented with 3-dimensional vividness in all its 


Boston: 





phases. 

Paul Knaplund.—The British Empire, 1815-1939. New York: 
Harper & Brothers, 1941. Survey of the most important period 
of the British Empire, from its reconstruction after the Napo- 
leonic Wars to the outbreak of World War II. 

Stephen Laird and Walter Graebner.—Conversation in London. 
New York: Morrow, 1942. This question-and-answer dialogue 
by Time magazine’s correspondent in London and the Time man 
just out of Berlin reveals how life inside Germany today com- 
pares with the home front in England. 

George Elmer Lewis.—The Indiana company, 1763-1798. 
Glendale: A. H. Clark Company, 1941. A study in eighteenth- 
century frontier land speculation and business venture. 

Paul M. A. Linebarger—The China of Chiang K’ai-shek. 
Boston: World Peace Foundation, 1941. An analysis of the 
political problems facing China in these crucial times. 

Archibald Montgomery Low.—The submarine at war. New 
York: Sheridan House, 1942. Describes how the submarine has 
been developed over a period covering about one hundred years. 

Douglas MacArthur.—MacArthur on war. New York: Duell, 
Sloan & Pearce. A compilation of speeches, reports, communiqués, 
and writings on war by General MacArthur from approxi- 
mately 1920 until the present. 

Carey McWilliams.—/Il fares the land, Boston: Little, Brown 
& Company, 1942. A book about our agricultural revolution ; about 
migrants and migratory labor in the UV. S. 

Charles Moran.—The sea of memories. New York: Charles 
Scribner’s Sons, 1942. The story of Mediterranean strife, past 
and present. 

Estill E. Naylor—The federal budget system in operation. 
Washington: Hayworth Printing Company, 1941. Deals chiefly 
and objectively with the practical aspects of budget making. 

Lester Ott—Aircraft spotter. New York: Harcourt, Brace, 
1941. Simple methods for ‘identifying planes, on the ground or 
overhead, are outlined in this booklet to show what details to 
look for in spotting aircraft. 

Saul Kussiel Padover.—Jefferson. New York: Harcourt, 
Brace, 1942. A biography in which emphasis is placed on Jeffer- 
son the democratic writer and thinker. 

Alexander Poliakov.—Russians don’t surrender. New York: 
Dutton, 1942. The war diary of a Russian soldier and newspaper 
correspondent serving under Commander Galitsky. Translated 
from the Russian. 

Vladimir Pozner—The edge of the sword. New York: 
Modern Age Books, 1942. In describing the Nazi invasion of 
France, the author concerns himself not with the fate of the 
privileged folk who lost their privileges but with the soldiers 
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who lost their regiments and the families who lost their homes. 

Loring Benson Priest—Uncle Sam’s stepchildren. New 
Brunswick: Rutgers University Press, 1942. The author traces 
the reformation of U. S. Indian policy from the early struggles 
of Father Beeson, Alfred Meacham, and Helen Hunt Jackson, 
among others, to the passage in 1887 of the Dawes Act which 
revolutionized America’s treatment of the Indians, 

Quentin James Reynolds.—Convoy. New York: 
House, 1942. A collection of stories of some of the most exciting 
assignments of the author’s hectic newspaper career. Written 
while on his way to England on a slow freighter, part of one 
of the largest convoys that ever crossed the Atlantic. 

Critchell flects. New York: Dodd, 
Mead, 1942. A survey of the navies of the world with over 250 


Random 


Rimington.—Fighting 


photographs of various types of ships in the navies of both 
United Nations and Axis, with data about them; also contains 
a section on naval air power. 

David Rockefeller—Unused resources and economic waste. 
Chicago: University of Chicago Press, 1941. A 
technical and theoretical study of an important economic, social, 


somewhat 


and military problem. 
Ralph Root.—Camouflage with planting. Chicago: 
R. F. Seymour, 1942. Some of the basic principles of camou- 


Re y\dney 


flage as applied to landscape architecture in general and con- 
tourscaping in particular, 

Lucy Salamanca.—Fortress of freedom. Philadelphia: Lippin- 
cott, 1942. The story of the Library of Congress. 

Erwin Haskell Schell—The technique of executive control. 
Defines the tools of executive control, outlines the factors in- 
volved in the successful handling of others, and gives practical 
and usable methods for getting a maximum output of work 
with a minimum amount of friction. 

Francis Reginald Scott—Canada and the United States. 
3oston: World Peace Foundation, 1941. An examination of the 
existing relationship between the U. S. and Canada. 

Theodore Clarke Smith—The United States as a factor in 
world history. New York: Holt, 1941, A handy summary of 
American expansionism, by a professor emeritus of history in 
Williams College. 

Pitirim A. Sorokin—The crisis of our age. New York: 
E. P. Dutton & Company, 1941. An analysis of the nature, 
causes, and consequences of the contemporary crisis. 

Robert Strausz-Hupe.—Geopolitics—the struggle for space 
and power. New York: Putnam, 1942. An analytical discussion 
of German geopolitics or Geopelitik—the master plan of world 
conquest and domination drawn up originally by Karl Hausofer— 
which Hitler has made his ultimate objective. 

H,. J. Timperley.—Japan—a world problem. New York: John 
Day, 1942. A study of Japan’s national “megalomania,” and what 





to do with a defeated Japan. 

Margaret Bourke White.—Shooting the Russian war. New 
York: Simon & Schuster, 1942. The text of this American 
photographer's experiences is accompanied by almost a hundred 
extensively captioned photographs which record the people of 
Russia at war from various angles. 

Derwent S. Whittlesey —T7he earth and the state. New York: 
Holt, 1939. A study of political geography. 

Charles Morrow Wilson.—Ambassadors in white. New York: 
Holt, 1942. The story of American tropical medicine. 

Lucien Zachoroff.—This is war—every man’s guide to modern 
warfare. New York: Sheridan House, 1939, An essential book 
for a clear-cut grasp of the front-page cables. 

Otto Zoff—The Huguenots—fighters for God and human 
freedom. New York: L, B. Fischer, 1942, The author follows 
the course of the Huguenot movement in its religious and 
political aspects, and attempts with some success to untangle 
confusions of the French religious wars. 
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The Steelcrete system of cold-drawing sheet steel 
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with minimum weight. Steelcrete Expanded Metal is 
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Traction Mats 
Landing Mats 
Shelli Cases 
Tool Boxes 
Plane Parts 


All designs nest into compact bundles for conven- 
ient handling, transportation or storage. 

Steelcrete Expanded Metal Meshes are ideal for 
natural camouflage. They are quickly and easily ap- 
plied, and provide an excellent base for roadways 
over mud or sand. 
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ALVEY-FERGUSON Scienti- 
fically Planned Conveyor Systems 


are now helping to move shells, bombs and cart- 
ridges through processing and ordnance plants at 
speeds never dreamed possible just a few months 
ago. “Endless-Stream” production methods, devel- 
oped by Alvey-Ferguson engineers, have done 
much to aid the science of Logistics—so vital to 
Victory! 
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** ALVEY-FERGUSON 
specialized Metal Products 


Washing Machines now speed-wash and speed-dry 
shells, gun barrels, cartridges; soap and speed-dry 
cartridge cases and other weapons for war by 
means of super-spray and super-dry systems. 


FOR A DISCUSSION 
of your materials-handling, 
products-handling or metal 
products washing problem, 
write, wire or telephone to- 
day. Or write for folders de- 
scribing the use of Alvey- 
Ferguson Conveyors for 
“Endless-Stream” Production 
and A-F Metal Products 
Machines for cleaning, dry- 
ing, soaping or oil slushing. 
The Alvey-Ferguson Co., 96 
Disney St., Cincinnati, Ohio. 
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Liretines oF Victory. By Squadron Leader Murray Harris 
New York: G. P. Putnam’s Sons, $2.50. 


PERHAPS the most salient fact of this painstaking study of 
communications in the present global war is simply that it js 
written by an Air Force officer, Squadron Leader Harris cor- 
rectly values the sea lanes of the world as of transcendent 
importance to all the warring nations, and it is unlikely that any 
would accuse him of undervaluing his own arm of the fighting 
services, for he deals with facts, not fancies. He ably demon- 
strates that the free and full use of sea-borne transport is the 
key to victory for the free nations of the world—and the death 
knell to their enemies. Reputedly written as a “counterblast” to 
Colonel Kernan’s call for an offensive, this is really a call for 
a proper preparation for such action. Indeed, the author's plea 
for complete control of the Mediterranean by the immediate 
conquest of North Africa gives assent to Kernan’s plan for the 
invasion of Italy as the most promising early blow at the Axis, 
The two books complement each other, and it would seem to 
this reviewer that “Lifelines of Victory” should be read first. 
Harris’ volume, though small in size, evidences a prodigious 
amount of spade work in compiling data on the hundreds of 
shipping routes which are exhaustively discussed, together with 
materials, hazards, and many other factors. The book seems to 
lack continuity and cohesiveness at times, but this is to be ex- 
pected of a work done in the high pressure of war days and 
amidst such rapidly shifting scenes of conflict. The slight con- 
fusion of the opening pages speedily gives way to a most con- 
vincing demonstration of the author’s main thesis; namely, that 
we must and shall hold the sea lanes of the world and that both 
Hitler and Hirohito will thereby be driven by ceaseless and 
frenzied overextension to exhaustion and to their end. 
Harris avoids the delusion, common in the early months of 
the war, that the conflict can be won without heavy battle and 
heavy loss. But he does advocate the full use of our great naval 
superiority, our raw materials, and our almost limitless produc- 
tive capacity to soften the enemy for the kill. Some of the 
limitations of modern warfare which the author points out are 
frequently forgotten by the public—and apparently even by the 
professional—despite their tremendous bearing on the course of 
the fighting. Thus, the mechanized army of today is far more 
dependent on its main base and on its supply lines than was the 
“horse-and-foot” army of yesterday. For the land force, at least, 
what the internal-combustion engine has given in speed it has 
subtracted in distance of sustained advance. Thus does the author 
consistently drive home his paramount lesson: That communica- 
tions are today more than ever before “the lifelines of victory.” 
It is a practical impossibility to estimate with any exactness 
the value of current books to our nation’s war effort; yet in 
a democracy it is a necessity that as many of the people as pos- 
sible understand the reasons back of our strategy, Squadron 
Leader Harris offers a man-sized contribution to this under- 
standing. Fr. W. F. G. 


Srreatecic MATERIALS AND NAaTIonAL StrenctH. By Dr. 
Harry N. Holmes, New York: The Macmillan Com- 
pany. $1.75 


THERE has long been need for an over-all understanding of 
materials by the public, and for this reason the idea of an 
elementary book on materials is excellent. The author apparently 
intended this book as a rudimentary word picture of the general 
subject, but in many respects it is disappointing. When the 
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author gets beyond his own work of chemistry, the data is 
cursory and nonprofessional. 

Only 220 raw materials are cited in the index out of more 
than 4,000 that are needed daily in the war effort. Almost five 
pages are devoted to details of guayule, a secondary rubber plant, 
but the enormous subjects of natural and synthetic textile and 
prush fibers, clothing, leather, tanning materials, pulp and paper, 
are dismissed in three pages. The casual treatment of non- 
chemical materials extends sometimes to incidental mention of 
unimportant uses with neglect of the prime uses, as well as 
inaccuracies. The author mistakes the milkweed of Haiti, which 
furnishes a type of substitute kapok, for the common milkweed. 
He thinks that tara should be sought in Peru but ignores better 
tannins close to home. He goes astray when he confuses the dried 
yegetables of 1917 with the modern dehydrated products now 
obtainable. 

Accent on the sensational, and repetitious praise of the labora- 
tories give one the impression that the book was assembled 
hastily out of a number of published speeches. In the opinion of 
this reviewer, the author had an excellent idea but missed the 
opportunity by too casual treatment. és B 


ENcINEERS IN Battie. By Lieut. Col. Paul W. Thompson. 

Harrisburg: Military Service Publishing Company. 
ORIGINALLY appearing as a series of articles in the 

Military Engineer, the chapters have been consolidated into a 
handy volume resulting in a clear and concise picture of the 
role played by German combat engineers in the initial stages of 
the present war. Beginning with the armistice which wrote finis 
to the Battle of France, the action narrated is offensive and 
describes the offensive work of the engineers during subsequent 
operations. 

Among the operations clearly explained are bridging, barriers, 
minefield laying and detection, reduction of antiquated and 
modern forts, assault actions, and storm-boat crossings of rivers 
and streams. One of the important missions of the engineers 
appears to be assault tactics either as part of an infantry- 
engineer team or acting independently. According to the German 
conception, engineer troops have the status of an élite combat 
arm. In fact, there is one campaign outlined by Colonel Thompson 
in which reserve infantry troops carried the ponton equipage for 
the engineer battalion attached to the division while the engineers 
were occupied in action at the front. 

During the period depicted in this book, German bridging 
operations many times were far from the “blitz” tempo of the 
normal German advance. The length of the operation was gen- 
erally within the limits of time prescribed by the United States 
Army and in several instances exceeded our tables of allowable 
time, It is interesting to note also that German engineers appar- 
ently carry no footbridge equipage other than pneumatic boat 
floats and must improvise the superstructure. 

In June 1941, the task of bridging the Loire was assigned to 
a German motorized corps engineer battalion. This stream is 
1,200 feet wide with deep water on one side and a shallow mud 
flat of about 600 feet on the other. The major commanding the 
battalion, faced with a shortage of material, was fortunate in 
locating a nearby store of old French ponton equipage which 
solved his problem, but first it was necessary to make repairs 
in order to use the equipment. The officer was quite irate that 
the French should have left it in a damaged condition! 

In general, the engineers worked rapidly and efficiently and 
won many decorations from their government. In fact, Iron 
Crosses were the incentive for many daring forays, some of 
which were unsuccessful. However, in most instances German 
offensive action was not met with stiff resistance. The few times 
that determined resistance was offered, operations were held up, 
and casualties were heavy. However, for the most part casualties 
were light and the death of a commissioned officer was a note- 
worthy event. 

Written in a style to interest military personnel, this book should 
be read by all American military engineers. B.B. A. 
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In this set-up for finish turning 
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As indicated in the table, KEN NA- 
METAL tools finished 100 pieces’ r 
per grind, as compared to 70 and 

80 pieces for ordinary carbides, 
and 3 to 6 pieces for high-speed 
steel. In addition, KENN A- 
METAL tools did the work more 
quickly, and were in better condi- 
tion after work was completed. 





All of these points add up to the 
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economical, in the long run, than 
any other material for machining 
steels. Similar superior perform- 
ances are proving this every day in 
hundreds of plants. 
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CHANGE TOOLS REGULARLY 
Be sure you check tool wear care- 
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Save time and tools by regular 
sharpening. 











“Invented and Manufactured in U. S. A 





Trade Mark Reg. U. S. Pat OF. 


30 Church § 


Preat Brite 











536 


ARMY ORDNANCE 


Vor. XXIII, No, 135 
Lr, 





beact Weight 





For Medium Size 
Shell Loading 
and Zoning 
Operations... 








The EXACT WEIGHT Iron Horse is ideally 
suited for accurate zoning of shells. This predeter- 
mined-weight scale is of even-balance type, rugged 
in construction, fast in operation, and accurate to 
1 oz. under full carrying load of 150 Ibs. 


The number of shell-loading zones, tolerances, 
and shell sizes are all military secrets. Each 
EXACT WEIGHT Scale is built to individual 
specifications for the task to be handled. 


Shell zoning is just another use for EXACT 
WEIGHT Scales, the leaders in the field of pre- 
determined industrial weighing equipment in Amer- 
ica. If you have an operation calling for high degree 
of accuracy under speed of operation write for full 
details. 


Do it today to avoid delay. 


THE EXACT WEIGHT SCALE COMPANY 
Columbus, Ohio 


oT 1 iS NO SUBSTITUTE FOR EXACT, 
Il % 
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Book Reviews 





Rirte Makinc IN THE Great SMoKy Mounrains, By Dr 
A. I. Kendall. Washington: U. S. National Park Service 
For sale by Superintendent of Documents, $0.10. 


THE U. S. National Park Service has been issuing, for some 
time past, a “popular study series” of historical booklets, at least 
four of which are of especial interest to the students of ordnance. 
These are: No. 2. “Weapons and Equipment of Early American 
Soldiers”; No. 7. “Hot Shot Furnaces”; No. 12. “Rifles and 
Riflemen at the Battle of King’s Mountain”; No. 13. “Rifle 
Making in the Great Smoky Mountains.” 

The last of these and the subject of this review comprises a 
34-page paper-bound history of rifle making from the appearance 
of the first grooved musket bore in the sixteenth century to the 
muzzle-loaders of today as made among the Great Smoky Moun- 
tains of Tennessee, Following a 10-page general historical jp- 
troduction come sixteen pages on “The Making of a Rifle,” 
after which follow short chapters on “The Stock,” “Making the 
Bullets,” and “Shooting the Rifle.” 

Doctor Kendall has spent many summers in the Great Smoky 
Mountains where his studies of the history and current manu- 
facture of the mountaineer’s “squirrel” or “hawg” rifle have 
been conducted with great care and over a wide area. His dis- 
cussion of the methods followed by local gunsmiths in producing 
the tools wherewith they fashion this piece and then the piece 
itself are detailed and exact, for he has applied to the accumula- 
tion of his data the meticulous methods of the research scientist. 
Coming from his gifted pen, this little brochure constitutes a 
unique contribution to the all-too-meager literature on the subject 
of the American muzzle-loading rifle and embodies information 
probably unavailable elsewhere within the confines of a single 
work. The only possible criticism is that, considering his wide 
knowledge of the subject, his treatment of it has been unduly 
brief. But this has probably been dictated by considerations not 
of his own making. 

Sixteen full-page photographic illustrations of steps in the 
muzzle-loader of the Great 
C. G. 


manufacture of the hand-made 
Smokies embellish this fascinating little monograph. 


Tue FourtH Horseman. By Lieut Col. J. H. Doherty. 
Harrisburg: Military Service Publishing Company. 92 pp. 


THE author has presented in usable form all the information 
required by the families of deceased officers and enlisted men 
of the Army or Navy for use in connection with handling the 
multitude of details connected with settling estates. Data may 
be recorded directly in the book if desired, since the recom- 
mended forms are all shown full size with ample space for 
remarks. Every service man would be wise to prepare the in- 
formation herein recommended, and the inclusion of a copy of 
this book, properly filled out, as a part of the file of insurance 
policies, last will and testament, and other valuable papers 
would be of great comfort and assistance to a man’s family in 
the event of his death. The author is commended for preparing 
a needed text which is unusually complete and practical. T. K. V. 


Arrcrart Inspection. By Ernest E. Wissman, New York: 


Whittlesey House. $3. 


THE primary purpose of this book is to assist aircraft inspec- 
tors and mechanics in the standardization of quality and safety 
in aircraft. It could also be used profitably by flying officers and 
those in charge of maintenance. It is not a continuous story of 
the mechanical construction of a plane, nor does it describe types 
of planes, but it gives well set up and easily grasped chapters and 
paragraphs on the proper positioning, arrangement, and require- 
ments of all assemblies and units of the planes. It has been 
claimed by many that one of the important reasons for Lind- 
bergh’s wonderful record in continuous successful flying was his 
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intimate familiarity with every mechanical detail of his planes. 
of book that helps in obtaining that kind of 


This is the kind 

knowledge. fig 

Poisson's EXPONENTIAL Limit. By E. C. Molina. New York: 
D. Van Nostrand Company. 92 pp. $2.75. 


HippEN under this esoteric title is a set of tables that should 
prove of inestimable value to the Ordnance program. The tables 
were assembled at the Bell Telephone Laboratories to assist in 
solving problems of telephone trunking and _ switching. 


problems are essentially those of determining how many trunks 


These 


or switches are required to handle the calls originating in a cer- 
tain number of telephones. These problems are similar to those 
involved in determining, for example, with how many spare parts 
a tank-repair post must be supplied to meet all contingencies. It 
can therefore be expected that this book will see immediate ap- 
plication by those concerned with spare-parts supply. 

Another field to which these tables may be applied is that of 
Ordnance inspection. Mass production is not perfect; material 
produced under mass conditions invariably contains defective 


The function of inspection is to provide assurance that 


items. 

the proportion of defective items does not exceed a desirable 
yalue. In most cases inspection is necessarily limited to ex- 
amining samples, and assurance of quality can be obtained 


sample sizes and the proportion of defects allow- 
These tables 


only if the 
able in the samples are scientifically determined. 
provide the single tool necessary to the correct design of in- 
spection plans. 

Perhaps the number of problems to which these tables can 
provide a solution is so great that the author chose to mention 
almost none. Those acquainted with the applications of prob- 
ability theory to engineering problems will find adequate guid- 


ance to the use of the tables in the introduction. H.R. B. 


By J. E.’ 
144 pp. $1.65. 


ELEMENTS OF SPHERICAL TRIGONOMETRY, Thompson. 


New York: D. Van Nostrand Company. 


Tuis is an independent, self-contained text which is intended 
to avoid both the sketchiness of the usual supplementary chapters 
on spherical trigonometry sometimes included in books on plane 
and the detailed presentation of a complete theo- 
It will be found useful as a refer- 


trigonometry, 
retical treatise on the subject. 
ence book in the library of the engineer who wishes a brief text to 
S.R.H, 


York: 


supplement the chapters found in engineering handbooks, 


Tuey WeErE White. New 
Harcourt, Brace & Company. $2. 


ExpEeNDABLE. By W, L. 


Tu EK story of “the expendable who fight on without hope until 
as told in W. L. White’s casual newspaper style, is 
an adventure a grim denunciation of American over- 
confidence, and an inspiration. It is the Motor 
pedo Boat Squadron 3, from December 8, 1941, when the Japa- 
nese attack on the to the final escape by 
plane of the few remaining officers. For the men of that squad- 
hit 


the end,” 
story, 


story of Tor- 


Philippines began, 


ron in their six speedboats, these months were a saga of 


and-run attacks on Japanese warships and landing barges, of 


stringing overtaxed motors together with wire, of replying to 


5! 50 machine guns, of eating canned 


»-inch guns with caliber 
and of one of the most magnificent 
General MacArthur out 


salmon three times a day, 


accomplishments of the war—getting 


of the Philippines. 
t all the books recently published which purport to have a 


message for the American people, this is one of the few with a 


real and a compelling message. It is a sad commentary on most 


of us that we need a book to tell us that we are fighting and 


losing a war that we have been fighting and losing for almost a 
year—complacently babbling about victory while men like these 


are fighting and dying as a matter of routine, M.W.G. 








Photo by U.S. Army Signal Corps 


AY and night, in the hot sands of Africa and 

in the bleak, cold fogs of the Aleutian Islands, 
American war materials are attacked by an enemy 
that has no respect for the toughest steel — attacked 
by Nature's blitzkrieg forces: the sun, the rain, the 
wind, heat, cold. 


Permite Industrial Finishes, for exterior, interior 
and product use, are designed to defeat these foes 
and other destructive elements. 


Manufactured to U. S. Government specifications, 
Permite clear and colored ammunition lacquers, 
camouflage paints, zinc chromate primers, olive 
drab enamels, rust inhibitors, mixing varnishes 
and Permite Heat-Resisting Ready-Mixed Alumi- 
num Paint (the latter on WPB allocation only) will 
solve your War Production finishing problems. 


Submit your specifications and requirements for 
complete information and recommendations. 


a*% 
* 





i ALUMINUM INDUSTRIES, Inc. 


Cincinnati, Ohio 


+ 


Distributors in Principal Cities 


xy 


PERMITE 
brdustrial 


FINISHES 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 





Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops x Artillery Tractors for 
guns of all sizes * High-Speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches »* Air Field Service Trac- 
tors * Airplane Crash Trucks x Fire 
Equipment * Airplane Wrecking Trucks 

Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units »* Air Field 
Rotary Snow Removal Equipment »* Air 


Field Fuel Servicing Trucks. 





We are Specialists in the Design and Production of 


Walliiicls Ma aaelaty okelaielilels Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-ORIVE VEHICLES 
AND HIGH-SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 


Purveyors to US. Army, U.S. Navy, U.S. Marine Corps 
relate MAalelah 7 Foreign Governments 
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PHEOLL MANUFACTURING 
COMPANY 


MANUFACTURERS OF 


SCREWS - BOLTS: NUTS 


Machine Screws ¢ Sheet Metal Screws e Wood Screws 
Cap Screws e Set Screws ¢ Thumb Screws 
Hollow Set Screws ¢ Socket Head Cap Screws 
Phillips Recessed Head Screws ¢ Lock Washer Screws 
Special Screws and Bolts 
Stove Bolts e Carriage Bolts ¢ Machine Bolts ¢ Lag Bolts 
Machine Screw Nuts e Wing Nuts e Semi-Finished Nuts 
Cold Punched Nuts e Cap Nuts e Knurled Nuts 
Brass Washers @ Threaded Rods ® Cold Upset Products 


GENERAL OFFICES AND FACTORY 


5702 ROOSEVELT ROAD - CHICAGO, ILL. 


SALES OFFICES AND WAREHOUSES 


NEW YORK - DETROIT - MINNEAPOLIS 




















Help Yourself to 
HOURS! 
AMESACKS can 


save them for you! | ’ i 













Industry's cry today is for speed and more speed. Bottle- 
necks cannot be tolerated. 

AMESACKS are designed to speed shipping and pack- 
ing operations—to save up to 90% of the time usually 
required to pack small parts. 

Discover AMESACKS today—and use them to save 
time for your company and your country. Send for free 





samples. 


x * *« JUST POP 'EM IN AND PULL THE STRING * * a 
: Z 
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AMES BAG COMPANY 


1971 EAST 66TH ST. CLEVELAND, OHIO, 





Signal Corps 
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Solemn Pledge 


to America 
* 


TO PRODUCE 
THE FINEST, 
MOST ECONOMICAL, 
AND SAFEST 
POWER PLANT 
IN THE WORLD 
FOR PLANES 
AND TANKS 


BEAT ‘EM TO THE PUNCH 


with DIESEL POWER 


Power tohit harder, faster, farther—that's Diesel power! 
And that's the power that America needs and is getting 
from the Guiberson Radial Air-Cooled Diesel Engine. 
With “guts” to spare, a flat torque curve that keeps 
full power flowing at top speed, and using fuel that 
gives in excess of 53% more miles per gallon than 
gasoline, Diesel power is the power that will help the 
Democracies out-stay, out-maneuver, and out-pound 


the Axis. When instant action is needed it's there with 
the Diesel—when the throttle is opened there is no 
lagging or delay. Because there is no ignition system 
to create sparks and because Diesel fuel will not burn 
even when exposed to spark or flame the Guiberson 
Diesel is the dependable proven source of fire-safe 
power for tanks and planes. It is the power that will 
help America “beat the Axis to the punch!” 


THE GUIBERSON: AMERICA’S RADIAL AIR-COOLED DIESEL ENGINE GIVES... 


No fire hazard 

Lower fuel consumption 
Increased striking range 
Greater stamina 


Dependable operation 
Instant response 

to the throttle 
No ignition system 


Lower cost of fuel 
Constant torque 

at all speeds 
No radio interference 


Established 1919 


GUIBERSON DIESEL ENGINE COMPANY * THE GUIBERSON CORPORATION 


Dallas, Texas 


Aircraft and Heater Division 








Valuable “how-to-do-it” data on Welding, Riveting and Machining Alumi- 































num is contained in these three, brand-new sound motion pictures. Designed 
to supplement texts and teaching, these films are offered for your assistance 
in training war workers in the fabrication and assembly of Aluminum Alloy 
parts and structures. 

No drama, no humor, no romance! Every foot of these films is packed 
with hard-hitting task instruction. 

“How To Wetp ALUMINUM” describes and demonstrates the various 
essentials of torch and are welding, brazing and resistance welding. “How 
To River ALUMINUM” portrays the making and testing of rivets, prepara- 
tion of the work, actual rivet-driving techniques and inspection. “How To 
MacuinE ALUMINUM” discusses alloys usually used, the kind and shapes 
of tools, cutting compounds, speeds and feeds. 


Task instruction is made easier. 


35 mm. and 16 mm. SOUND PRINTS 
AVAILABLE FOR LOAN OR PURCHASE 


Prints of these black and white, sound motion pictures are loaned free. 
List the titles of the pictures you want... your first and second choice of dates when 
you want them... whether you want 35 mm. or 16 mm. prints . . . and the approximate 
number of days you expect to use them. (NOTE: These films can be shown only on 
sound projectors.) 
If you want to purchase prints for your permanent library, they are available at cost, 
shipping charges prepaid. Prices follow. 


16 mm. with fibre container 35 mm. with metal container 


How To Rivet ALUMINUM 1200-ft. reel . . $42.80 2000-ft. reels . . $103.80 
How To WeELp ALUMINUM 1600-ft. reel . . 62.70 2000-ft. reels .. 176.30 
How To MacnuineE ALumMiINUuM§ 1200-ft. reel . . 50.70 2000-ft. reels .. 123.55 


Send your requests for loan or purchase to ALUMINUM COMPANY OF AMERICA, 
: yime 2137 Gulf Building, Pittsburgh, Pennsylvania. 
Running - 


|ALCOA|} 
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ALCOA ALUMINUM 




















FOR COMPLETE INFORMATION CALL ON ANY COPPERWELD DISTRICT OFFICE: 


If “Copperweld” didn’t exist 


it would have to be created! 


Ww* eats copper in trainload bites. Copper metal 
goes directly into munitions and war materiel. And 
copper wires move and control ships, tanks, subs, planes 
and other war equipment. Power for war production is 
transmitted, controlled and created by copper. 

Every pound of our Nation’s copper supply must be 
conserved for victory — that’s why a copper-saving ma- 
terial, like Copperweld, would have to be created, if it 
didn’t already exist. Copperweld (copper-covered steel) 
saves up to 70% of copper. The steel core of Copperweld 
provides mechanical strength. Only enough copper is used 
to do the job that copper does best —conduct electricity 


and protect from rust and corrosion. 


COPPERWELD STEEL COMPANY - GLASSPORT, PA. 


Save hundreds of tons of Copper 


with COPPERWELD 





(COPPER-COVERED STEEL) 





ATLANTA: CHICAGO: CLEVELAND : DALLAS : NEW YORK : SAN FRANCISCO : WASHINGTON, D.C. 
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®@ Independent Research confirms the 


HIGH QUALITY of Converter Stee] 


and its adaptability for Army Ordnance castings 




























A research report. . . recently released... 
shows the results of comprehensive tests 
made to determine the properties of stee] 
produced by various processes. These tests, 
comparing converter steel with electric fur- 
nace and open hearth samples, show that 
converter steel has all the properties neces- 
sary to withstand strains, shocks, and 
fatigue . . . especially at sub-zero tempera- 
tures. Thus, it is now demonstrated that 
converter steel can comply with the most 
exacting requirements. 


Foundries already making steel castings 
by the electric furnace method can get con- 
tinuous production and. tremendously in- 
crease their output by adding a converter. 
Many gray iron foundries can quickly change 
over to production of steel castings by using 
the Whiting Side-Blow Converter process. 
Thus, converter steel eliminates one of the 
most serious bottlenecks in war production. | 
Whiting Corporation, 15699-D Lathrop 
Ave., Harvey, Illinois. 
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© CRANES and PRODUCTION EQUIPMENT for FOUNDRIES, METALWORKING, AIRCRAFT, and CHEMICAL PLANTS @ SERVICE EQUIPMENT for RAILROADS, BUSSES, and AIRLINES 
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vital radio instructions in the air ! 


_ thunder of fighting machines 
makes a battlefield the noisiest place 
on earth. Yet there’s one noise that 
must be excluded — the noise of Man 
Made Static! 

You've often heard Man Made Static 
in your own radio. Then it’s merely a 
nuisance. But in battle, when urgent 
radio instructions are being short- 
waved to mechanized forces, think of 
the havoc radio interference could play 
in distorting headquarter commands! 


It Was a Problem — Now It’s Solved 
TOBE engineers beat this radio inter- 
ference problem just as they have con- 
quered thousands of similar ones dur- 
ing the last 15 years. As unquestioned 
leaders in the field, they designed a 
compact TOBE FILTERETTE that blots 
out virtually all the noise that balked 


our radio-equipped Army vehicles. For 
example, TOBE FILTERETTES are now 
found on the powerful new “half-tracks” 
as well as Tanks, Jeeps, Command 
Cars, Weapons Carriers, etc. They're 
integrated as part of the ignition sys- 
tem, so they suppress static interfer- 
ence at its source. 


When Peace Returns 

After the war, widespread use of high 
frequencies in improved radio and tele- 
vision reception will make Man Made 
Static a greater problem than ever. But 
Tobe has already written the formula 
for your enjoyment of noise-free radio 
operation in your home and auto, 
aboard your boat. To radio interfer- 
ence caused by virtually any electrical 
device, you can say, “No Noise Please! 
Thanks to Tobe Filterettes!” 
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Fifteen years of research by 
Tobe has perfected the modern 
Tobe Filterette—a small, com- 
pact, inexpensive unit for static 
suppression. Its successful oper- 
ation is assured by the famous 
Tobe Capacitor — the capacitor 
of the future! 
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ALLOYED IRON 













BRAKING SURFACE 




















Explosion -Proof 
BRAKE DRUMS 


Bomber Drum Design Demonstrates 
Stability, Strength and Braking Qualities 
under Terrific Heat and Pressure 
The stability and strength of Centrifuse Drums under high 
temperature and pressure combined with superior heat dissipating 
possibilities of the drum type of brake has made possible the 


maximum brake capacity per pound of wheel and brake assembly 
with minimum deterioration from heat for wheel, tire and brake. 


Explosion-Proof Brake Drums are adopted on 
Bombers, Pursuit Ships, and Armored Cars. 


CENTRIFUGAL FUSING COMPANY 
LANSING, MICHIGAN 
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New Production Requires New Paper Work Routines 


Throughout America, shops and factories are 
engaged in new kinds of production. In the 
white heat of urgency they have had to forge new 
methods to insure greatest output in /imited 
time. The application of methods engineering 
to new time and cost problems emphasizes 
the coequal importance of paper work routines 
that help to control production procedures. 


Simplification of paper work, plus accuracy and 
speed, are fundamental in Addressograph- 
Multigraph methods. Simplification to reduce the 
burden of detail and promote the smooth flow 
of instructions, information and records. Accu- 
racy to avoid waste of time, money and materials 
and provide reliable costing. Speed to get more 


work done and increase productive capacity. 





USERS OF OUR PRODUCTS are entitled to the services of our Methods Department. It can 
help to extend the use of their equipment in Purchasing, Storeskeeping, Production, Marketing, 







Shipping, Billing, Collecting, Disbursing and all key operations of business. To those who are 


interested in up-to-date information on better methods it is available on request, without charge. 


ADDRESSOGRAPH-MULTIGRAPH CORPORATION ¢ Cleveland, Ohio 


Addressograph and Multigraph are trade-marks registered in the United States Patent Office 


Addressograph-Multigraph Methods save Brain HOURS AND HAND HOURS 
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uch Of att protection 


Two years ago, England’s flying men saved their 
battered country from invasion. The R. A. F. was able 
to maintain superiority in the air because factories 
on the ground continued their all-out production 
... beneath a protective web of barrage balloons, which 
kept enemy bombers too high for destructive accuracy. 


Our government then took steps to provide similar 
protection to our industries and our military objec- 
tives . . . assigning the task of building barrage 
balloons to The General Tire & Rubber Company. 


Starting from “scratch”. .. in a totally new endeavor 
. . . General’s balloon plant is now working twenty- 
four hours a day, seven days a week. 


General’s men, who have spent their lives in rubber, 
are deep in research, experiment and production also 
on numerous other war materials. 


America has just so much rubber with which to win 
the war. Half of that rubber is now in use on civilian 
cars and trucks. It is up to you—and all of us—to make 
our irreplaceable tires last through to Victory. Our 
armed forces must get the rubber they need. Our War 
Production Program must continue all-out. Tire 





abuse and neglect or excessive speed on the home- 
front cannot be permitted to waste a single mile of 
our precious rubber. 


THE GENERAL TIRE & RUBBER CO. « Akron, Ohio 


COPYRIGHT 1942, THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 








The Sign of 
Tire Inspection, 
Repairs and 
Recapping by 
Experts Who 
Know How 


The above is a reprint of an advertisement 
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Birthplace for Air-Whales. Gigantic barrage balloons which look like 
whales-of-the-air, are made by General Tire in this huge room. At 
rear, balloon is being folded into shipping container; center, inflated 
balloon has passed final inspection; right, balloon is being deflated; 
foreground, assembled balloon awaits final fitting and inflation. 


* 


Fin Shaping Cords. Inside fin, workers 
check the ropes which give fin its 
shape and hold it together. Non- 
rigid, General balloons rely on 
these ropes as their “backbones.” 


* 






* 


Reinforcing the Fins. Double reinforce- 
ments are being put on the right fin 
of a completed General balloon. 
Every seam must be gas and air tight. 


* em r - = ~ 


VICTORY WILL COME WITH THE RUBBER YOU SAVE 





now appearing in many national magazines 
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“4gOU KNOW, anti-aircraft gunnery and 

duck shooting have an awful lot in 
common. I found that out the first day of 
anti-aircraft firing practice—I realized then 
it was a lot like my first duck hunt. 
I was just a kid then, so I was pretty ex- 
cited when Dad let me go with him. We 
got out to the blind just before dawn. 
It was windy and overcast, with a bite in 
the air. Mallards were flying high over- 
head in close formation. 


“FIRST THING | KNOW, a big greenhead 
hovers over the decoys, swings around 
into the wind, and comes in with a rush. 
I'm so excited I let him have it about 
forty yards away. He crumples up and 
plumps in the drink. It seemed so easy— 
I figured I’d have my limit in no time at all. 


“I kept poppin’ away, without so much 





“That old greenhead 





never guessed he’d be helping 
the U.S. Army some day!” 


as gettin’ another feather. Long about 
10 o'clock, Dad got his fifth clean hit, and 
said, sorta quiet-like, ‘Son, don’t shoot 
where they are; shoot where they're goin’ 
to be.’ . .. That holds good for the ‘game’ 
we're tryin’ to bring down right now, just 
as it did for ducks. Won't I be happy, 
though, to get back to that old duck marsh 
again, and see those mallards flare up in 
a cold sunrise . . . That’s my idea of living.” 


HUNTING HAS CONTRIBUTED greatly to 
the war effort. It has helped train soldiers 
for their specialized tasks; it has given 
America a reserve force of ten million 
shooters who know the fundamentals of 
gun-handling. For the fifth time in its 126 
years’ history, Remington has turned from 
its peacetime pursuits to help supply the 
country’s needs. 
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HERE'S ONE WAY YOU CAN HELP: Take 
good care of your guns and ammunition. 
Keep your guns clean and in good 
mechanical shape. Wipe them off occa- 
sionally with an oily rag to prevent rust- 
ing. A gun properly cared for will last in- 
definitely. Remove unused shells from the 
pockets of a wet hunting coat and from 
your car. Store them in a cool, dry closet, 
locker or cabinet—not in a hot attic or 
damp cellar. Remember, ammunition prop- 
erly stored stays good for years. 


GET THIS PICTURE FOR YOUR 
DEN. If you'd like to havea free \ 
full-color enlargement of the 
painting above, suitable for 
framing, write to Dept. 15, 
Remington Arms Company, 
Inc., Bridgeport, Conn. 
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- WAY protection 


WITH CLE-AIR anp CLECO-GRUSS 


Shock ffbaorbore 





Aruesz TWO OUTSTANDING SHOCK ABSORBERS PRO- 
TECT MILITARY VEHICLES IN SIX MAJOR WAYS: 


1. THE TIRES 


Cle-Air and 
Cleco-Gruss 
units prevent 
the bouncing on 
and off the road 
that buffs off the rubber. They also 
eliminate damaging ‘‘sidesway scuff"’ to 
tires by stopping rolling and swaying. 


2. THE BODY 
Rigidly con- 
“§ structed bodies 
j cannot take up 
the weave of the 
chassis and the 
ceaseless jarring of road shocks. Cle-Air 
and Cleco-Gruss, by absorbing shock 
and eliminating chassis weave, prevent 
rattles, loose joints, and other body 
deterioration. 
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3. THE SPRINGS 


ify Because springs 
y 


must carry loads 
of greatly vary- 


Yj, 
Vie ~~ "iia 


uncommon. Cle-Air and Cleco-Gruss 
completely eliminate spring breakage 
because their control of recoil affords 
absolute spring control at all times. 





4. THE MOTOR 


Road shocks and 
vibration cause 
a fair share of 
Na motor troubles. 


While these 





shock absorbers cannot prevent normal 
motor wear, they do eliminate all main- 
tenance caused by unchecked shock 
and recoil. 


5. THE FRAME 


Damaged or 
broken frames 
are a very cost- 
ly source of 
maintenance. 
This repair item is eliminated when 
using Cle-Air or Cleco-Gruss units 
because they protect the frame from the 
harshest road shocks. 





6. THE DRIVER 


On the road, the 
driver is the 
; most important 
part of the 
vehicle. By tak- 
ing the “‘drive’’ out of driving Cle-Air 
and Cleco-Gruss reduce driver fatigue, 
thereby helping to insure better and 
safer driving. 





eee 


Complete information and engineering specifications on 
these shock absorbers will be promptly supplied upon request 








Cleco-Gruss 


THE CLEVELAND PNEUMATIC TOOL CO. 


CLEVELAND, OHIO 


AUTOMOTIVE DIVISION 








MOVING THE MIGHT OF AMERICA 


Never before has transportation played such a vital 
role in the struggle for the very existence of a 
nation * Production, to be sure, is of prime con- 
sideration although pointless without rapid and 
efficient allocation * Where our grandfathers spoke 
poetically, if not vaguely, about “Down to the Sea 
in Ships”, we are actively engaged in Moving the 
Might of America down to the ships in commer- 
cial motor carriers * Today, a vast flood of men 
and materiel moves steadily toward a thousand points 


of application . . . safely, efficiently and dependably 
because of the world’s most perfect control, genuine 
Bendix-Westinghouse Air Brakes * To be satisfied 
with less than this standard of safety and economy is 
a luxury no thinking operator can afford to enjoy in 
this era of action * Your local Authorized Distri- 
butor of Bendix-Westinghouse Air Brakes and Air 
Control Devices will be pleased to explain the many 
exclusive advantages the equipment holds for you. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE C 
ELYRIA, OHIO 


AN ORGANIZATION WHOSE UNDIVIDED EFFORT AND COMPLETE RESOURCES 
ARE DEVOTED TO YOUR CONVENIENCE AND SAFETY 
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SHUTTERS AND LENSES 


Photography is vitally important in modern warfare in the air, on 
land and sea. Our 30 years’ experience, technical and production 
facilities are being devoted to the manufacture of Ilex shutters, lenses 


and other precision optical instruments for Uncle Sam’s armed forces. | 
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ILEX OPTICAL CO. ROCHESTER, N. Y. 
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ROAD TO TOKYO 


Ur IN the heart of the Northwest 
wilderness Army Engineers and con- 
tractors are making history. Through 
vast reaches of desolate bush, towering 
mountains and frozen muskeg, they’re 
pushing an overland road, 1450 miles 
long. And they’re doing it faster than 
any engineering feat of such size was 
ever done before. 

This is a job for tough men and 
tough machines, and the Army has 
them both. Smashing steadily north- 
ward, powerful “Caterpillar” Diesel 
Tractors and Motor Graders clear the 
brush and level the track. A great 
majority of the track-type tractors 
used by Army Engineers on this proj- 
ect are “Caterpillar” Diesels. 

America’s purpose is to have not 
only a great military road for defense 

























of our northern outposts, but a supply 
route for bases of attack. ; 


“Caterpillar” Diesel Tractors, 
Graders, Engines and Electric Sets are 
furnishing rugged, dependable power 
to the fighting forces of all the United 
Nations. They’re hauling guns, build. 
ing airports, clearing jungle trails, 
powering naval craft, generating cur- 
rent for lights and communication on 
land and sea. 


Here at home, “Caterpillar” dealers 
have shouldered the responsibility of 
keeping civilian equipment doing its 
sturdy share of the war production 
job. They’re supplying parts and ser- 
vice, 24 hours a day, for all the ma- 
chines that must now carry the load 
in industry and agriculture. They'll 
“keep ’em rolling!” 


CATERPILLAR Deesez 


CATERPILLAR TRACTOR CO. 
WORK—FIGHT—BUY U. S. WAR BONDS! 


TO WIN THE WAR: 


» PEORIA, ILLINOIS 




















In war plants all over the land 
MILLER Continuous Wireway 
Fluorescent Lighting System has 
raised the sights on production 
by lifting the level of illumina- 
tion to 50 foot candles, 100 or 
higher ... 


99,000 out of 100,000 war plants have 
inadequate lighting for fast, precision 
production . . . according to the Na- 
tional Better Light Better Sight Bureau. 

Inability to see clearly and sharply 
at all times can be just as tragic a lia- 
bility to war workers as “Night Blind- 
ness” is to fighting pilots. 


Today nothing less than ideal “see- 
ing” conditions in your plant, 24 hours 
around the clock, should satisfy you. 


Miiter 50 Foot CANDLER and 100 
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Lift the Film of "NIGFRSBLINDNESS” from your Plant 


Foot CaNpDLER will put 50 foot can- 
dles, 100 or better of man-made day- 
light on every working surface in your 
plant. MILLER TrorFrers will duplicate 
that performance in your plant offices 
and drafting room. 

They will accomplish this at an 
economy and speed of installation that 


BUY U. S. 





50 FOOT CANDLER 
100 FOOT CANDLER 
MILLER TROFFERS 


Continuous Wireway Fluorescent 
Lighting Systems 
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will pleasantly surprise you. 

The sooner you get a MILLER engi- 
neer on the scene to give you an analysis 
of exactly the working illumination you 
need today, the sooner you can get busy 
and beat your best war production 
promise. Write or wire today. (Repre- 
sentatives in principal cities. ) 


WAR BONDS 






\ 


‘THE MILLER COMPANY 
MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 


@ MILLER offers a complete line of © 
equipment. 


filament and fluorescent lighting 


NAY 9100 Series 


is fighting for Victory 


It was not by mere chance that N-A-X 9100 Series of 
Alloy Steels was selected for so many exacting applica- 
tions in the manufacture of equipment for our Govern- 
ment’s armed forces. Long before the Victory program 
was started, N-A-X 9100 Series was being used success- 
fully in hundreds of peace-time products and parts. 

Today, every pound of N-A-X 9100 Series we produce 
is being turned into vital equipment with which to win 
the War as quickly as possible. 

N-A-X 9100 Series is an outstanding achievement of 
Great Lakes Engineers and metallurgists. It is basically 
an alloy steel, with all strategic elements carefully balanced 


and held to an absolute minimum. It is being supplied in 


two general grades, with and without molybdenum, all 


other components of the analysis being held constant. 





GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 


Division of 


NATIONAL STEEL CORPORATION 


Executive Offices ° Pittsburgh, Pa. 
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Forging 100” Ingot in 
6,000 Ton MESTA 
Forging Press 


MESTA was among the first 
to be awarded the FLAG 
of the UNITED STATES 
BUREAU OF ORDNANCE and 
NAVY “‘E"' PENNANT. 





Forged Ring Gears for Marine Turbines Forged Steel Column for 14,000 Ton Armor Plate Press 


MESTA MACHINE COMPANY: PITTSBURGH, PA. 
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Accurate, carefully-adjusted time fuzes for anti-aircraft 


Shells are coming out of the Elgin factory daily. Elgin’s 

master craftsmen are producing these on government order, 

along with other precision instruments for the use of 
America’s army, navy and aviation forces. 


“Battery attention! Battery attention! 
Target!” It is the voice of the Battery 
Commander. The gun crews swing into 
action. Elevation and azimuth setters ad- 
just their dials. Fuze cutters set their 
mechanisms according to timing electri- 
cally transmitted from the Director. 
Then the order: “Commence firing!” 

As the planes come over, shells are 
pumped upward at a tremendous muzz!e 
velocity to blast them out of the sky with 
deadly “ack-ack”’. 

To be effective, an anti-aircraft shell must 


* * * * * * 


NAVIGATION WATCHES - STOP WATCHES - 
COMPASSES - TIME FUZES FOR SHELLS 


burst close to a plane. And with today’s 
ships flying at such high speeds and high 
altitudes, this calls for almost uncanny 
accuracy and precision timing down to the 
fraction of a second! 

Precision time fuzes for anti-aircraft 
shells—accurate to the split second—are 
now being produced by Elgin on govern- 
ment order. In addition, Elgin is also 
turning out many other types of precision 
instruments for U.S. army, navy and 
aviation use. 


To these exacting assignments, Elgin 


Elgin manufactures for army, navy and aviation use: 


AVIATION CLOCKS - TANK CLOCKS - SERVICE WATCHES - CHRONOMETRIC TACHOMETERS 





brings the finest scientific facilities in the 
watchmaking world . . . the same unerring 
precision used in the manufacture of the 
famous Elgin watches . . . a craftsmanship 
developed through four generations. 
Every Elgin precision instrument is 
thoroughly Amer:can. All the parts are 
created exclusively in the Elgin factory— 
the largest in the world devoted to the 


manufacture of fine timepieces. 


Elgin National Watch Company, Elgin, Illinois, U.S. A. 


1 IG | 
THE GREATEST NAME IN AMERICAN FINE 


WATCHMAKING SINCE 1865 


* * * * * * * 


+ JEWEL BEARINGS - SPECIAL TIMING DEVICES FOR NAVAL AND AVIATION USE 


RAILROAD AND TRANSPORTATION WATCHES 
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Over the three great plants of The Timken- 
Detroit Axle Company fly Army-Navy “E” 
Burgees — symbol of work well done for the 
U. S. Armed Forces. 

That work began over 20 years ago, when 
the problems of motcrizing and mechanizing 
the U. S. Army were yet to be solved. Con- 
stantly, earnestly, throughout the years when 
the necessity for “preparedness” was all but 
forgotten, Timken cooperated with the U. S. 
Army Ordnance Department and Quartermas- 
ter Corps to improve and to develop new 
equipment that would make the job of our 
fighting forces more effective if—or when— 
the occasion should arise. 

On December 7, 1941, that occasion did arise 


For going ‘OVER THE TOP” . 
IN PRODUCTION 


—and today’s swift flow of axles and other 
essential material from Timken plants to the 
far-flung battle lines is evidence that this co- 
operation was well directed. 

The privilege of flying the coveted Army- 
Navy “E” above our plants—at Detroit, Mich- 
igan, at Waukegan, Illinois, and at Oshkosh, 
Wisconsin—rewards the past efforts of Tim- 
ken men and women to “Keep ’Em Rolling.” 
It inspires every one of us now to work for 
greater and yet greater production. It sends 
us to our individual jobs with new determina- 
tion to out-work and out-produce the robots 
of Europe and Asia, until our Fighting Forces 
have all the fighting weapons needed to crush 
the foes of Freedom! 


TIMKEN AXLES 


THE TIMKEN-DETROIT AXLE CO., Main Office DETROIT. MICH. 
WISCONSIN AXLE DIVISION, OSHKOSH, WISCONSIN 


Timken: Builder of Battle Axles! 















/0° below zero 


(WAR SUPPLIERS PLEASE NOTE) 





THESE ARE SOME 
be Oe OF THE WAR 
TR IS POSSIBILITIES OF 
| ETHYL CELLULOSE 
PLASTICS 
* 
MOLDED: knobs . . . steering 


wheels... fittings... handles. 











* 
EXTRUDED: on wire for insula- 


tion... tubing ...strips... tapes. 
















* 
COATINGS: on fabrics for gas 


masks...raincoats...stratosphere 







Ethy! Cellulose Tubing 
flexes without shatter- 
ing—even at 70° be- 






suits ... decontamination bags. 














| low zero. 





Toughness—the in- changes from very low to very 
herent quality of high temperatures. 

Ethyl Cellulose Weurgeyou toinvestigate the * 
plastic—is main- applications of Ethy] Cellulose 
tained at the maximum low- to your own war products. We HERCULES 
temperature specifications of do not make plastics, but can 

the Army and Navy. Result of supply you promptly with full ETHYL CELLULOSE 


Hercules research, this plastic technical data, and refer you to 





can be formulated to retain the plastic fabricators who are * 
adequate flexibility at minus formulating from Hercules 
70° F—and withstand sudden Ethyl Cellulose. 











DOD-57 


HERCULES POWDER COMPANY - WILMINGTON, DELAWARE 
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American Steel Foundries is an “old hand” at making 


steel castings for exacting demands. * 


The war has brought us new problems... the produc- 
tion of steel castings for armament, including tanks, gun 


castings and ship castings. 

% "The Feandvies” is'an “old We have solved these new problems...and have developed 
hand” at making freight car castings to meet the requirements of our Army and Navy. 
trucks, Simplex Clasp Brakes, 
Simplex Snubbers, springs, forg- 
ings and steel castings. be available in the solution of new problems in the rail- 


And when the war is over this added experience will 


way and industrial fields. 


AMERICAN STEEL FOUNDR 





lhicago 





AMERICAN HEATING COUIPMENT 


COST NO MORE THAN OTHERS 
Standard wmeinc rirtuees 


IN WARTIME 


HEATING EQUIPMENT 


PLUMBING FIXTURES 


AMERICAN & Standard” 





AKRON, OHIO 
ALTOONA, PENNA. 
ATLANTA, GEORGIA 
BALTIMORE, MARYLAND 
BEAUMONT, TEXAS 
BIRMINGHAM, ALABAMA 
BOSTON, MASS. 
BUFFALO, NEW YORK 
CANTON, OHIO 
CHARLESTON, W. VA. 
CHICAGO, ILLINOIS 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
COLUMBUS, OHIO 
CORPUS CHRISTI, TEXAS 
DALLAS, TEXAS 
DENVER, COLORADO 
DETROIT, MICHIGAN 
EAST ST. LOUIS, ILLINOIS 
EL PASO, TEXAS 

ERIE, PENNSYLVANIA 
EVANSVILLE, INDIANA 
EVANSTON, ILLINOIS 
FARGO, NORTH DAKOTA 





Rap1ator 








AMERICAN & Standard 
Sanitary 


NewYork CORPORATION Pittsburgh 


FORT WAYNE, INDIANA 
GRAND RAPIDS, MICH 
ILIOUSTON, TEXAS 
HUNTINGTON, W.VA 
KANSAS CITY, MISSOURI 





KNOXVILLE, TENNESSEFR 


LIMA, OHIO 
LONG BEACH, CAL. 
LONG ISLAND CITY, N. Y 
LOS ANGELES, CAL. 
LOUISVILLE, KENTUCKY 
MANSFIELD, OHIO 
MEMPHIS, TENNESSEE 
MILWAUKEE, WISC. 
MINNEAPOLIS, MINN 
MONTGOMERY, ALA. 
NASHVILLE, TENNESSEE 
NEWARK, NEW JERSEY 
NEW ORLEANS, LA 
NEW YORK, NEW YORK 


NORTH HOLLYWOOD, CAL, 


OAK PARK, ILLINOIS 
PEORIA, ILLINOIS 








PHILADELPHIA, PA. 
PHOENIX, ARIZONA 
PITTSBURGH, PA. 
RICHMOND, VIRGINIA 
ROCK ISLAND, ILLINOIS 
SACRAMENTO, CAL 

ST. LOUIS, MISSOURI 
ST. PAUL, MINNESOTA 
SAN ANTONIO, TEXAS 
SAN BERNARDINO, CAL. 
SAN FRANCISCO, CAL. 
SEATTLE, WASHINGTON 
SHREVEPORT, LA 
SIOUX FALLS, 8. D. 
SOUTH BEND, INDIANA 
SPRINGFIELD, MASS. 
SPRINGFIELD, OHIO 
TOLEDO, OHIO 
TUCSON, ARIZONA 
TYLER, TEXAS 
WASHINGTON, D. ¢ 
WHEELING, W. VA. 
YOUNGSTOWN, OHIO 































Cast Iron & Steel Boilers & Furnaces for 
Coal, Oil, Gas e Radiators e Cast Iron 
Enameled & Vitreous China Plumbing 
Fixtures & Plumbers’ Brass Goods e¢ Winter 
Air Conditioning Units e Coal & Gas Water 
Heaters e Oil Burners e Heating Accessories 


PRACTICAL DATA FOR PRESENT PROBLEMS 


Here are two books designed to help users of Molyb- ment — physical properties — applications — of a 
denum steels and irons to conserve all alloying ele- number of these steels are treated at length. 

ments, and possibly steel and iron, by getting the “MOLYBDENUM IN CAST IRON” covers the ef- 
most in the way of strength, toughness and wear re- fect of Molybdenum in gray iron, giving suggested 
sistance with the lowest alloy content. analyses for practical applications and detailed dis- 
“MOLYBDENUM IN STEEL” covers the funda- cussion of high strength (60,000 p.s.i. and up) irons. 
mental metallurgy of Molybdenum steels. Heat treat- Both books will gladly be sent free on request. 
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LINZLUCLN 


CENTRO-MATIC 


LUBRICATING 
SYSTEMS 


cut down on bearing failures 
and prevent delays in 
producing war orders 
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Easily installed on new 
or old machines...Lubricate 
all bearings from a single 
source--quickly, economically 


Basically all Lincoln Centro-Matic Systems are 
the same. A Centro-Matic System consists of a 
number of Centro-Matic Injectors—one for each 
bearing—and a hand operated or a power oper- 
ated Centro-Matic Lubricant Pump. A power 
operated system can be semi-automatic or it can 
be full automatic. The injectors can be grouped 
in manifold or located separately at each bearing. 
In either arrangement only a single lubricant 
supply line is required. 142-17 


For details, please write for Bulletin 888 
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LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 





ST. LOUIS, MO., U. S. A. 
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Can? 


.-» SHRINKAGE OF PARTS 
.-. OR BOLT STRETCH 





The moment they come off the assembly line, thousands of PALNUT- 
equipped aircraft, jeeps, tanks and military vehicles have already 
licked one big enemy . . . VIBRATION! Wherever vital nut-and-bolt 
assemblies are locked with PALNUTS, they stay tight under severest 
conditions of service . . . held securely by the same unfailing double 
locking action that has proved so valuable for over 10 years on peace- 
time equipment of every kind. 


PALNUTS are single thread locknuts, made of tempered spring steel 
and formed to fit the screw thread accurately. They are easily, speedily 
spun on top of the regular nut with the fingers—then locked tight with 
1/3 turn of an ordinary wrench. On high speed assembly lines, 
PALNUTS are whirled on and locked by power drivers. PALNUTS are 
made in a full range of sizes from #3-48 machine screw to 22” bolt 
diameter. Sample PALNUTS sent on request. 


THE PALNUT COMPANY 


71 Cordier St., Irvington, N. J. 


DOUBLE-LOCKING 


aU 
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prexe PALNUTS 


Other Advantages ... 


@ Require Small Space 
@ Light in Weight 

@ Low in Cost 

@ Speedy Assembly 
@ Repeated use 


@ Interchangeable with other 
approved devices 


@ Withstand High 
Temperatures 







WRITE FOR 
PALNUT 
MANUAL No. 1 
Fully describes and 


illustrates the PAIL- 
NUT principle, ad- 





vantages, uses, sizes, 
finishes, etc. Write 
today. 




















Then put this New 
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Material handling unit 
to work NOW! 


Shown at right, above, 
a 10 cu. yd. DEMPSTER- 
DUMPSTER Detachable 
Body placed at strategic 
point for loading. At 
right, loaded body is 
being hoisted into carry- 
ing position for hauling. 


At right, load is discharged 
under full control from drivers’ 
seat, and body is then returned 
to its original loading point for 
reloading while truck is busy 
hauling and discharging other 
loaded bodies. 


At left, loaded body in carrying 
position for hauling to discharge 
point. 


Never before have we developed a material 
handling body for use with the Dempster- 
Dumpster with such wide utility and general 
demand. This body is designed especially 
for handling waste, rubbish, and light bulky 
material in many types of services. Indus- 
trial plants particularly are saving time, 
labor, and the expense of many trucks with 
this Dempster-Dumpster system. With these 
light weight, sturdy, all electric welded 
bodies, any number of which may be placed 
at convenient points for loading at will, and 
only one truck equipped with a Dempster- 
Dumpster Hoisting Unit to service them, the 
reduction in man-hours and overhead is 
readily obvious. These detachable bodies 
are built in 6, 8, and 10 cu. yd. sizes, and 
can be handled by any 1' ton rated truck 
or larger. Loading is accomplished through 
hinged doors in sides or top or both to suit 
your particular needs. This is just one type 
of detachable body. Other types, for heavy 
loads, may be placed in service, and all of 
them serviced by one Dempster-Dumpster 
Hoisting Unit. Write for completely illus- 
trated manual NOW! We will be glad to 
cooperate with you in solving any material 
handling problem. 


DEMPSTER BROTHERS 


6112 Springdale Knoxville, Tennessee 









For STRENGTH nothing takes 
the place of Seamless 


F all known methods of pipe and tube manufacture the seam- 

less process alone give: maximum assurance of uniform 
wall strength. The entire means of producing uniform wall 
strength is concentrated in the one fundamental operation — 
piercing a solid billet of steel. And this steel, to be successfully 
pierced, must be of the highest quality, absolutely sound, of 
uniform composition, and expertly handled in the heating opera- 
tion. Piercing the hot billet, therefore, is both a manufacturing 
operation and a searching test of the character of the metal. 
Little wonder, then, that for particularly severe and hazardous 
service, the invariable choice of informed engineers is seamless— 
either as pipe or mechanical tubes. National Seamless Pipe and 
Shelby Seamless Mechanical Tubing are known by the identify- 
ing emblem, “Walls Without Welds”. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors Uss 
United States Steel Export Company, New York 

































LEE OREN 
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SOLID BILLETS are brought to a soft 
forging heat for piercing. Here, only 
highly skilled workmen, specially 
trained in the act of heating: steel,” 
are allowed to guide it through this 
important stage of tube making. 


SEAMLESS MEANS MAXIMUM SECURITY 
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- BOMBARDIER’S Frceud 


We are the Bombardier'’s Friend, prdducing Bomb experience in designing and producing dies for 


Racks, Bomb Shackles, Cannon Parts and other mili- experimental work and mass production, for parts 


tary aircraft hardware 24-hours daily. 


or complete assemblies, INGENUITY in stamping 


and metal machining. 


And after our Bombardier and ALL his fellow fight- 


ers have: won, we plan to continue serving him. Investigate NOW for the future by sending for a 


brochure picturing our complete facilities to be avail- 


Golden opportunities will follow victory. To those 


looking ahead the progressive Spriesch organiza- 


tion offers extensive facilities—plus invaluable 





\ 





* WE OFFER x 
| INGENUITY | 


and extensive facilities to pro- 
duce intricate or simple designs 
--experimental pieces or mass 
production—complete assemblies 
or parts with maximum accuracy, | 
minimum waste at reasonable cost. | 
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|AFTER VICTORY } 


mw 





1923 


able AFTER VICTORY. Joseph J. Cheney, President, 


ied che, SERVING THE U. S. ARMY 
SINCE 1928 


TOOL & MANUFACTURING CO. Inc. 


Established ~~: 10 Howard Street, Buffalo, New York 
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Scrap 


It is our individual, patriotic duty 
to do everything we can to keep the 
war production lines moving—turn- 
ing out a steady flow of ships, guns, 
planes, tanks and ammunition. 


Every bit of critical material each of 
us can salvage and make available 
for re-processing helps to speed the 
day of overwhelming victory for the 
United Nations. 


ASINESs 


LTT TL 


“NCHINE? 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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SHOCK ABSORBERS 


FOR THE TOUGHEST JOBS 


la 
7 


@ For the Gunner, accurate hits are mighty im. 
portant; but what chance has a gunner of hitting 
his mark unless the Tank is kept under control? 
The objective mark may not change too rapidly; 
but the gunner’s aim necessarily changes 
quickly and continuously when the terrain is 
rugged and the speed fast— Monroes greatly 
increase the percentage of hits. 


@ For Heavy and Light Tanks, 
Monroes fulfill every require- 
ment. Rough terrains, terrific 
shocks, stresses and strains are all 
met with absolute dependability. 
Unlimited endurance, uninterrupted 
service, and efficiency are built into 
every Monroe Airplane-Type, Hydrau- 
lic Shock Absorber. 


“AIRPLANE-TYPE”’ 





















There are also Monroes for: 


BLITZ BUGGIES 


37 MM. GUN MOUNTS... Here again, accuracy 
of aim is continuously interfered with and seriously handi- 
capped, (through no fault of the gunner). The Monroe 2-inch 
Airplane-Type, Hydraulic Shock Absorber is exactly suited 














to control the ceaseless violent shocks and vibrations which JEEPS 

this effective, fast-moving weapon encounters. BU 55 E P 
TRUCKS 

FOR RAILROADS... Monroes are used on TRAILERS 

over 70% of all Railway Passenger Cars built in the —a size for every 

United States since 1938. requirement. 























WORK I 


All forces of the United Nations must be 
fully armed and equipped to win the fight! 
A continuous flow of supplies must keep up 
with the advancing armies. War and indus- 
try are inseparable. War consumes tremen- 
dous quantities of materials and equipment. 
And industry must supply these needs. Vic- 
tory in battle and Victory in industry call for 
a far greater cooperative effort than ever 
before. Industry can assure Victory through 
Work! Fighting Men need Working Men! 


Gar Wood Industries, Inc., knows the only 
job now is to win the war—to keep producing 





more every day—to keep pace with the urgent 
. . Ts 
demand for more production to insure Victory. 


Gar Wood Industries, Inc., has been render- 
ing continuous service for more than a quarter 
of a century—in peacetime and in wartime— 
and was one of the first manufacturers to con- 
vert its various plants into war production. 
Today all Gar Wood plants are turning out 


ouR ONLY JoBNL Is To 
WIN THE WAR 








YDUSTRY 


war equipment. Included among the diversi- 
fied Gar Wood products are Gun Mounts, 
Barrage Balloon Winches, Wire Reels, Troop 
and Cargo Bodies, Mobile Machine Shop 
Bodies, Truck and Trailer Equipment, such 
as Dump Bodies and Hydraulic Hoists, 
Winches, Cranes, Derricks, Refueling Tanks 
and Water Tanks—Road Machinery, includ 
ing Scrapers, Bulldozers, Roadbuilders, Tamp- 
ing Rollers and Rippers—also Heating Equip- 
ment and fast, powerlul Boats for the Army 


and Navy. 


One of Gar Wood Industries’ latest and 
timely contributions is the automatic, all- 
enclosed Load-Packer, outstanding for its con- 
servation of men, trucks, tires and gasoline by 
reason of its hydraulic compressing action 
packing greater loads of garbage and rub- 
bish than any other type of collection body. 


Protect, | 





Write for illustrated 
literature about these 
wartime products. 








GAR WOOD INDUSTRIES, Ifit., Detroit 












rf 
Here 5 How NORTH AMERICAN AVIATION, INC., 


SPEEDS WAR PRODUCTION 





This is another example of the flexible adaptability of the 
Link-Belt chain type overhead trolley conveyor and how it 
helps to speed-up the production of aircraft parts. 





The above illustration shows 
the conveyor dipping down to the ] 














loading table where one attendant % J ) 
hangs a wire carrier on the empty pico, 

conveyor attachments while an- 

other attendant hangs parts on chommane Unene 
hook of the wire carrier. The 2 es oor 
loaded conveyor then rises and Ly 


’ Ti 
turns to enter the upper part of vraieinuas 


enclosure over dipping tank. Then 


Path of Conveyor 





$¥ 
descends to allow parts to pass hé 
through the tank of chromate ‘ 
. . z 
primer, and thereupon rises to- 5 
ward the ceiling. The conveyor . 
in hr ir- ryv- Loading and = 
Conveyor slowly passing parts through chromate now continues t ough - & d y Unloading Points Nes 


ing area and finally automatically 
discharges the parts to trucks. 


primer solution tank, 











a sd ICTORY 





tf BUY Trolley conveyors being suspended from overhead, make ceilings pay dividends 
WAR and travel irregular paths at predetermined speeds to meet continuous pro- 
crintpe duction requirements. Send for a copy of Overhead Conveyor Book No. 1630. 

















LINK-BELT COMPANY 


Chicago, Philadelphia, Indianapolis, Atlanta, Dallas, San Francisco, Toronto. Offices, warehouses and distributors in principal cities. 


LINK-BELT CONVEYORS 
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Machine 


Rough 
Machined 





HPM shell nosing presses are one of many types of HPM self-contained hydraulic 








presses producing large quantities of ammunition for America's BIG GUNS. @ Included 
in the HPM munition press line-up are shell forging, nosing and testing presses; 
cartridge case cupping, drawing, tapering and heading presses; projectile loading 


8897 


presses. @ Other HPM metal working and process presses are producing airplanes, 


tanks, guns and other war material necessary for final victory. » » » 
THE HYDRAULIC PRESS MFG. COMPANY, Mount Gilead, Ohio, U. S. A. 
District Sales Offices: New York, Syracuse, Detroit and Chicago. Representatives in Principal Cities 
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Since 190] 


PLATINUM and Platinum 


ALLOYS... In SHEETS, 
TUBING, WIRE and Special Forms... 


Through 4 decades this organization has specialized 
in the refining and working of Platinum and Platinum 
Alloys ... Every step is controlled, under direct super- 

vision, to assure products of maximum quality and 
serviceability ... 


Our research department will be glad to offer advice and 

metallurgical data regarding the use of Platinum or Plati- 
num Alloys—for any industrial application ... Your in- 
quiry is invited. 





Among the Products in which we Specialize: 


% FUSE WIRE - in Iridium Platinum and other alloys; 
drawn to exact resistance specifications. 


% FINE WIRE, RIBBON, FOIL = drawn to close 
tolerances... Wire as fine as .0005” diameter; 
Ribbon to .0001” thickness. 





% RHODIUM PLATING SOLUTION -for reflecting surfaces. 


% SPECIAL FORMS - to meet individual requirements... 


SIGMUND COHN 


SINCE IGN 1901 
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REPUTATION 


Research engineer- 
ing that delves into 
every phase of ma- 
terials—design—op- 
eration and endur- 
ance—plant facili- 
ties for precision 
manufacturing, that’s 
how Emerson-Elec- 
tric’s reputation has 
been achieved. 





/ / 
i Us SINGLE TOOL contributes so 


mightily to the conservation of ferrous metals and the 


construction of ships and tanks and aircraft or other 
vitally needed metal structures as do cutting torches. 

Whether ferrous metals are gas or electric welded, 
cutting torches are usually essential to prepare 
plates or metal structures for subsequent welding. 

A tool so important to our War Production merits 
thoughtful selection. 

Respectfully we call attention to the fine gas 
welding and flame cutting apparatus produced by our 


f 30 
company or over 3( years. 


VICTOR EQUIPMEN] COMPANY 


844 FOLSOM STREET * * SAN FRANCISCO 














44_ POWER AND 
SPEED OF BRAKING ACTION 
WITH WARNER ELECTRIC BRAKES 





POSITIVE CONTROL 


The driver has complete control at all times. 
Any degree of breaking power is instantly 
available without effort. The controller is a 
rheostat regulating the flow of current to the 
brakes, thus governing the speed and power 
with which the trailer is stopped. 


LIGHTNING SPEED 


With ideal road conditions, if your truck is 
traveling at a speed of 20 miles per hour, the 
total distance required to stop is 30 feet. This 
distance is increased 29 feet each second of 
time-lag between the time the brake is applied 
and the time the vehicle stops. With Warner 
Electric Brakes there is no time-lag. The rear 
wheels may be 10 feet behind the driver’s seat 
—or 100 feet behind it—and still electric 
braking power is applied instantly and in any 


amount desired. 


NO JACK-KNIFING 


Because there is no time-lag with Warner 
Electric Brakes, any amount of stopping 
power desired is instantly available. 


Buy U. §. War Bonds and Stamps 


WARNER ELECTRIC BRAKE 





MFG. CO. 
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KARDEX VISIBLE 
EQUIPMENT IS 
NOW AVAILABLE 


WITH 





WOOD EQUIPMENT BUILT FOR 












Visible Records 
KARDEX ADMINISTRATOR 
KOLECT-A-MATIC ADMINISTRATOR 
KARDEX TABLE STAND 
SPEEDAC RACK 
BOOK UNITS & CABINET 


Vertical Records 
GUARDSMAN FILING CABINETS 
STEEL-SAVER TRANSFER CASE 
LEDGER TRAY AND BASE 


Office Furniture 
DESKS, CHAIRS, TABLES 


@ War important Kardex is now available to 
all users in an alternate wood housing... with- 
out priority. You may confidently specify it for 
any recording need with full assurance that you 
are receiving the same swift, fact-finding sys- 
tem always inherent in a Kardex control. 


For, correctly used, the word alternate means 
equivalent when applied to the new Admini- 
strator line of Kardex equipment. Built for 
permanent use, it is exactly the same product 
with the single exception of its conservation 
of steel. The same control features, the same 
follow-through effectiveness that has won it 
acceptance with 80° of all Navy “E” Award 
winners, is present. 


In fact, today’s Kardex is more readily applied 
to war-born needs than the famous pre-war 
equivalent. The thousands of solutions devel- 
oped for vital wartime producers has created 





REMINGTON RAND 





a new back-log of experience that is available 


to you for instant installation. 


The new administrator cabinets are supplied 
in a wide variety of sizes and can be adapted 
to any requirement. As always, you can cus- 
tombuild for your exact needs from standard 
equipment. 


ACCEPT THIS FREE OFFER 


Remington Rand has prepared a colorful new 
manual, complete with prices, illustrating and 
describing the new Kardex and Koleet-A- 
Matic visible products. It’s 28 pages present, 
in detail, a thorough analysis of the Kardex 
potential, along with detailed studies of im- 
portant applications currently used in the war 
effort. You may have this free book for the 
asking. Just drop a card to Remington Rand, 
Buffalo, New York. No obligation, of course. 






















Safe landings through 
the eyes of science 





That’s the last hazard 

Of a bombing raid... 

After the flak 

And the enemy fighters . . . 
Putting your ship safely down 
On the home field. 


Imagine a pilot in the last war 
With the weather against him. 

He knows his base 

Is somewhere below 

Shrouded in darkness and fog 

But must circle and circle his plane 
In black desperation 

Hoping the crash won't be too bad. 


instrument!” 


Now Uncle Sam's pilots 

Can head home 

And set their ships down 

In weather as black as a witch's hat. 


Modern radio equipment 

For instrument landings 

Is designed, developed 

And manufactured 

By I. T. & T. associate companies. 


The broad peacetime experience 
Of I. T. & T. 

In the field of communications 
Is proving its value 

In time of war. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Sr, New York, N.Y. 


(ssoctate Manufacturing Companies in the United States 


International Telephone & Radio Manufacturing Corporation 


Federal Telegraph Company 
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A-P ROCKET SIGNALS 


Creating new standards 
in military pyrotechnics 


AERIAL PRODUCTS, Inc. 


MERRICK, L. I. 
NEW YORK 


















POPULAR 300 AMP. INDEPENDENT GAS COMPLETE POWER 


Electric Portable DRIVE Portable Welder. PLANT in wide i 

Welder. Dependable, It is ready to do an unex- the services. sane By 

24 hour a day service. celled welding job any dependable, powerful. 
time, anywhere. Operates independently. 


Hobart was well prepared when first 





called upon to produce for the government 


services; because for years Hobart Welder STEADY POWER ON DOUBLE COMMUTA- MODERN DESIGN OPERATE ELECTRICAL 
TESTS from this com- TOR Motor Generator. and performance for INSTRUMENTS with MG 


Design and Performance features had pact, sturdy motor For heavy duty work. plating jobs and set for performance, 


generator. © Hundreds Rugged construction, anodic treatments. check-up testing. OK on 
SURPASSED Army and Navy specifica- of applications. perfect control. Wide, range of appli- small electrotype jobs. 
cations. 


tions. It was only natural then that Hobart 
should become the large factor that they 
have in today’s war effort ... not only in 
“Simplified” Arc Welders but in the de- 
sign and manufacture of many types of 
Motor Generator Equipment, Hobart is 


proud of its accomplishments at home, and 





proud of the work its products are doing 


LARGE OUTPUT POWER AUXILIARY POWER WELD- HEAVY DUTY PLATING GEN. 
SOURCE for emer- ER. Independent unit for ERATOR for continuous opera- 


for other manufacturers and the service. 














gency lighting. welding and power output tion where a dependable power 
dependable. for lights and electric tools. source is essential. 


HOBART M-5 GUN- 

FIRE SFTS are doing an 
A-1 job in both defense 
and offense. 


Bg 


~. 
£ 





BOX AO-112, TROY, OHIO 





HOBART BROTHERS co. , 
Send us further information on 1 


¢ \893 gr Electric Welders 


S ha 
z Motor Generator Sets. Our wo 
wr 

" NAME 


"One of the World's Leadin oe 
Builders of Motor Generator Equipment” ADDRESS 


tems checked: 
Gas Drive Welders 


rk is 




























The entire personnel of the Sperry Gyroscope Company is 
deeply honored in being among the first to receive the joint 
Army-Navy Production Award for high achievement in the pro- 
duction of war equipment. 

We at Sperry are determined to see the job through. This 


recognition from our armed forces will be a continuing source 





of inspiration to us. 





SPERRY GYROSCOPE COMPANY, INC. 


BROOKLYN, NEW YORK 
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Lead seal affixed to wire 
locks the fastener securely 
in transit. MAXIMLOK* 
cannot shift open, and “pro- 
tected” screws cannot be 
removed or loosened, there- 
fore preventing undetected 
sabotage. Steel tape or 
binding is unnecessary in 
transit, 

















y 


XIMLOK* 


War has quickened to a terrific breakneck pace far too fast for old 
tactics—old equipment. Ammunition boxes with old-time locking de- 
vices designed for yesterday’s slow-paced war are now superseded. 








\ 
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A pair of MAXIMLOKS%, illustrated on this page, fastened on an 
ammunition box will unlock or lock in a split second. 


Speed, too, is important on the production line. By specifying 
MAXIMLOKS* for ammunition boxes when placing orders with box 
makers, these manufacturers will effect a major saving in materials 
and precious minutes of labor on each set of fittings. A set of 
MAXIMLOKS* effects a saving of 50° of steel as against the old 
type fitting; also, requires only 10 screws for mounting as against 32 
screws used heretofore. MAXIMLOK* does away with hinges, cut- 
ting-in, and all machine operations. They speed the job on and off the 
battle line. 


MAXIMLOK* is an alternate for use on ordnance ammunition boxes— 
specify MAXIMLOK®* or write for further particulars. 


MAXIMLOK COMPANY 631 KENT AVE., BROOKLYN, N. Y. 


| 





ke 


— Invented by Harry D. Greenman, Patents Pending. Trade Mark Registered U. S. Patent Office, 
Accepted and used by American and Allied Ordnance Departments. 
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HERE’S HOW BOOTS SELF-LOCKING NUTS 
INSURE VIBRATION-PROOF CONNECTIONS 


BEFORE 


bolt engages 
locking section 
of the nut 


CONSTANT PRESSURE CONTACT 
ELIMINATES AXIAL PLAY 


The Boots Self-Locking Nut is a one-piece all-metal nut 
which withstands the severest vibration. Essentially two 
nuts in one, the top (locking) section is displaced in a 
downward direction so that its locking threads are out 
of lead with the load carrying threads of the lower 
section. The two sections are connected by a spring 
member, which is an integral part of the nut. 

Upon the insertion of a bolt, the spring member, be- 
cause of its elasticity, allows the top section of the nut 
to be extended to engage properly with the threads of the 
bolt. A constant force is thus established which locks 
the nut firmly into position without damage to the 
threads of nut or bolt. Axial thread play is eliminated. 


AFTER 


bolt engages 
locking section 
of the nut 


— 


a 
Note SS 
absence SSS 

of play SS 
— 
EEE eo 
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BOOTS NUTS SAVE UP TO 60 LBS. 
PER PLANE, DEPENDING ON MODEL 


Consider the weight of the Boots all-metal self-locking 
nuts when trying to save all-important weight in de- 
sign. Consider particularly the variety of Boots anchor 
nuts in which the sheet metal construction allows sav- 
ings of 18% to 68%—many valuable pounds per air- 
plane directly and indirectly. 

In addition to the important and substantial weight- 
saving characteristic, Boots Nuts have another out- 
standing advantage: they are all-metal, which means 
they may be used over and over again with continuing 
self-locking efficiency. Boots Nuts “‘Outlast the Plane.” 


Write for new catalogue today. 


There’s a BOOTS NUT for every application 


BOOTS 


BOOTS AIRCRAFT NUT CORPORATION 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 











WHEN YOU THINK OF FIRE 
PROTECTION THINK OF THE 


ADVANTAGES OF 


INDIAN 







On many a far-flung field in the battle 
with fire /NDIJAN FIRE PUMPS 


are giving a good account of 


FIRE PUMPS 





stream may be used for quick filling. 
Fires on artillery and rifle ranges, in 
tents, mess ‘halls, cantonments 





themselves. These veteran cam- 
paigners go into action fast and 
mop up grass, brush, building, 
and spot fires before they 
spread, 

Large, leakproof, rustproof 
tanks hold 5 gals. of water. Easy 
pumping throws powerful, 50-ft. 
stream or coarse spray as 



















can be handled with /NDIAN 
FIRE PUMPS only. No need 
to lay hose. One tankful of 
water will put out 300 ft. of 
grass fire. 

Let us send booklet containing 
testimonials from fire chiefs, 
foresters, lumbermen, civilian 
defense and many others who 














needed. Outfit carries by handle 
or slung on the back like a soldier’s 
pack. Any water supply, lake or 


Hercules Equipment Carco-Conwhit 
& Rubber Co. Sales Co. 





San Francisco, Calif. Portland, Oreg. 









550 Third St., 520 S.W. Pine St., 


use INDIANS with the great- 


est success. Fires stopped mean lives, 
money, and time saved, 


Uses Clear Water Only—No Chemicals 


D.B. SMITH & CO., 420 MAIN ST., UTICA, N.Y. 


PACIFIC COAST AGENTS: 


Mill and Mine Roy G. Davis 


Supply, Inc. Company _ 
2700 4th Ave. S., 617 E. 3rd St... 
Seattle, Wash Los Angeles, Calif. 


The Conwhit Co. 


Klamath Falls, 
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How UNITED CHROMIUM can help you! 


THE PLATING PLANT has an important role in the 
war effort . . . in meeting the needs of our military de- 
partments, in utilizing available electroplating facilities, 
in getting the most out of materials and equipment. 


But the problems involved in applying electroplated 
finishes to war purposes are many and complex. The 
United Chromium organization is devoting its time and 
effort to the solution of these problems . . . and its engi- 
neering service is available to hundreds of licensees, 
whether in connection with chromium plating or the 
Unichrome* Alkaline Copper process with its valuable 
characteristics in meeting today’s plating requirements. 


3 WAYS United Chromium can help you: 


SPEED CONVERSION! U. C. supervisory assistance 
helps licensees to get their installations into prompt 
and efficient war production. 

MEET SPECIFICATIONS! In serving hundreds of li- 


censees, we have had wide experience in the operating 
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cycles, solution control and plating techniques required 
for work to strict standards. 


CONSERVE MATERIALS! U. C. processes, production 
materials and technical assistance avoid waste of es- 
sential metals. 


Our Service Engineers are ready to help you. An in- 
quiry outlining your problem to any office below will 
bring prompt and specific recommendations on how 
the U.C. processes and advisory service can help you. 


*Trade Mark Reg. U. S. Patent Office 


UNITED CHROMIUM 


INCORPORATED 


2751 E. Jefferson Ave. 
Detroit, Mich. 


Waterbury, Conn. 


51 East 42nd Street 


New York, N. Y. * 
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Metal Specialty is fulfilling 
exacting requirements for 
leading industries every- 
where in: 


PLASTIC MOLDING 
DRAWING 
COINING - STAMPING 
ROLLING - FORMING - WELDING 





















Metal Specialty’s plants are equipped to render you complete service in the fabrication of all metal 
parts, and in plastic injection molding up through 18 ounces per shot. 


Along with 850-ton self-contained hydraulic presses for metal working, Metal Specialty has one of 
the four 18-36-ounce capacity injection presses for custom molding together with full complementary 


equipment. : 


ASSEMBLED JOBS 


PRESSED METAL TO ORDER 










THE PLANT AT 
RICHMOND, IND. 


. 
aoe 
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THE PLANT AT 
CINCINNATI, 0. 











Tle METAL SPECIALTY @. 


MAIN OFFICE AND PLANT e ESTE AVENUE e@ CINCINNATI, OHIO 








’ pompany ... 


Bfor excel- 


mation front. 


an hy , 
PRESIDENT 


ROS. CO. 


DD. OHIO 
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Bui pment for 
Food and Feed Processers, 
Bore Oil Mill Operators. 
_ al 








On battlefronts and 
at home, wherever there is 
important work to be done, 
you will find Lorains in the 
thick of things. 


The mechanized Moto- 

Cranes* shown here have rushed to the scene of 
a bombing in the Elephant & Castle district of London 
and are hard at work on the task of removing debris. Their 
full mobility (Moto-Cranes roll on 10 pneumatic tires under 
their own power and at motor truck speeds) enables them to 
get places quicker—swing into action faster. 


Thew-Lorain makes many models, ¥ to 2-yd. in capacity 
—crawler cranes, shovels, draglines, Moto-Cranes—all built 
with famous Thew Center Drive design to move more 


material faster, at lower cost. 


THE THEW SHOVEL COMPANY : Lorain, Ohio 


*Trade Mark 


Associated Press photograph 


THEW-LORAIN 222% 
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AROUND THE CLOCK 


Z7 DAYS A WEEK 








EST. 1859 


Around the clock—7 days a week—month 
in and month out—Giddings & Lewis Ma- 
chine Tool Company is building Horizontal 
Boring, Drilling and Milling Machines—it's 
our job. Yet irrespective of this tremendously 
increased production load—there is no sacri- 
fice in quality, precision or workmanship— 
each machine is fully capable of meeting the imperative demand for continuous operation 
at peak performance. 


Employees, sons and friends on our distant battle lines need this peak production and 
need it Now—no other time will serve. They shall not return to us to say “Too little— 
Too late.” 

LARGEST BUILDERS HIGH POWER PRECISION HORIZONTAL BORING, DRILLING G MILLING MACHINES 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 


FOND DU LAC WISCONSIN 











JOHNSON AUTOMATICS 


INCORPORATED 





THE JOHNSON LIGHT MACHINE GUN OR MACHINE RIFLE 


Caliber .30-'06 — Weight 1214 Ibs. — Capacity 25 Shots 





















FOR BIPOD or 
SHOULDER FIRING 


20-shot Detachable Box Magazine— 
horizontal feed 





It will take any U..S. caliber 
.30 ammunition (M1 or M2) 


singly or in clips. 





* Rounds can be removed for 

changing to armor-piercing 

or tracer without detaching 
magazine 

General Information on Request 


JOHNSON AUTOMATICS, 
INCORPORATED 


84R. State Street, 
Boston, Massachusetts, U.S. A. 














Single rounds of any type 
can be quickly loaded 
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Products we make are 
used im every industry 





Spring Washers and Lock Washers of every known 
size and type, including the well known HIPOWER 
and KANTLINK types; 


Small drop forgings, including steel rod ends of the 
adjustable and plain yoke and eye types, forged 
steel handles for containers, and forged steel fittings 
for steel barrels, drums, tanks, and packages; 


Railway car window curtains, curtain rollers and 
fixtures, sash locks and lifts; 


National De Luxe full aluminum window sash for 
railway cars, busses, and other transportation 
vehicles; 


Spring retaining rings; 


Fixed and variable vitreous enameled resistors and 
power rheostats. These are made in our Hardwick, 
Hindle (electrical) Division. 











The National Lock Washer Co. 


40 Hermon Street Newark, New Jersey 








AND KEEPS ’EM LISTENING, 
BREATHING, FIGHTING, T00 


A dozen services are being per- 
formed simultaneously in_ these 


With APECO Anyone- ye 


Anytime- Can Make ted | 


thundering giants. Energy for radio, 

gun mechanisms, lights, ventilation, 

etec.—all are equally important to the 

tank in combat. 

. It is significant that MORGANITE 

OF ANYTHING WRITTEN, — ; ; j j 
a brushes are finding extensive applica- 


TYPED, PRINTED, DRAWN, we sai , 
OR PHOTOGRAPHED tion in implements of war—just as they 


have in peace time for machines and 
equipment of every type and use. 





Faster, Privately at Lower Cost 





Speed production! Save hours and dollars now L 

spent on copying and tracing originals, Get your - UEPRENSS 

copies without delays—made in a few minutes RIORITY 

right in your own department. SPECIFICA- 

APECO makes copies up to 18’ x 22’’ photograph- TIONS 

ically—1 to 100 copies or more, No chance for LETTERS 

po No a 2 5 ro? Acceptable to RECORDS 

ineers an ourts o aw. Used today b 
leaders in industry. we eee 
DRAWINGS 

FOOLPROOF OPERATION TRACINGS 


With APECO anyone can make photo-exact copies 
easily on desk or table, in the privacy of your SPECIFICA- 


MORGANITE BRUSHES 


A complete line for motor, gen- 
erator and dy namotor require- 
ments, these components pro- 
vide excellent commutation and 
long life under severe operating 
conditions. 


MORGANITE SPECIALTIES 


These self-lubricating products 





office or plant. No skill or dark room needed! TIONS are yy applicable where —_ 

vice-Iree operation is essentia 

IMMEDIATE DELIVERY ote hab tm Inquiries are inv ited where 

7on machines and supplies. Get the facts on | worx ORDER MORGANITE brushes and 

APECO’S amazing savings over other copying — ee 08 Rey See es 
effo ork. 











metheds and outside photostaters. Learn how oe 
others in your field have benefited. Representa- 

tives in all principal cites and Canada. Write 

for free folder NOW. 


AMERICAN PHOTOCOPY MORGANITE ee 
EQUIPMENT COMPANY 108. cncast BRUSH CO., INC. 


2849 N. Clark St. Chicago, III. wi. 00 Oe LONG ISLAND CITY, NEW YORK 







































Expand and Improve 


Your Production .. . 
specify MEEHANITE 


Today, the answer to many problems brought 
on by a scarcity of special materials is 

E, a processed cast metal combin- 
ing the important features of both cast iron 
and steel. Produced under rigidly controlled 
metallurgical conditions, MEEHANITE in its 
various types, provides high strength; free 
machinability; resistance to corrosion, wear, 
heat; adaptability to heat-treatment and flame- 
hardening. 


HOW THE MEEHANITE METAL CORPORATION 
CAN HELP YOU 
Acting as a technical research council, the 
MEEHANITE METAL CORPORATION, 
through its licensed foundries, furnishes metal- 
lurgical and production data that may help 
you improve your products or speed output. 


This factual handbook tells what Mr 
MEEHANITE is; how it differs (iy 






from other metals, how and 
where it can be used to ad- 
vantage. Sent free to execu- 
tives, designers, engineers. 


THE MEEHANITE METAL CORP. 
S 311 Ross Street, Pittsburgh, Pa. 
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High Speed War Production Spotlights New Uses 


"GTO 


FLEXIBLE SHAFT MACHINES! 








Thousands of work-jam- 
med shops today are 
solving their wartime pro- 
duction “headaches” with 
Stow Flexible Shaft 
Machines. 


For, in the hands of a o 
good workman, a Stow SEND 
unit is actually a hundred 
- Me Sy FOR 

ng, sanding, ng, 
wire brushing, polishing— CATALOG 


working in close quarters 
—handling tough jobs 
without set-ups—all are be- 
ing done speedily and to 
close tolerances where re- 
quired. 


Let us show you how and 
where Stow units can help 
you. We will gladly give 
you the benefits of our 66 
years of experience in 
flexible shafting. Just send 
us your problems. No ob- 
ligation. 





“] 


TQ MANUFACTURING CO., Inc. 


EARLY DELIVERY 
On All Standard Models 


12 Shear Street, Binghamton, N. Y. 


Inventors of the Flexible Shaft 








CENSORSHIP In sTe#1 


Outstanding success in censoring im- 










purities has been achieved by using 
either high or medium-carbon Ferro- 
Carbon Titanium as the final deoxi- 
dizer in the ladle. We'll be glad to 


send you data on its successful use. 


TITANIUM 
ALLOY MANUFACTURING COMPANY 


=, 







a 
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GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U.S. A- 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK CITY 
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Steps to Victory 
© The Gest Methods 

© The Finest Materials 
© Skdlled Craftsmanship 


IL- is not enough to have quantity 
without quality. In America’s production for 
war, the most of the best in guns, planes, tanks 
and ships are being built .. . because America 
has developed the best manufacturing methods 
. . . because America has and uses the finest 
materials . . . because American skill in con- 
struction is unequalled anywhere. 


We are proud to be among the institutions 
now contributing in full measure, these vital 
factors to a United Nation’s Victory. 






Te GENERAL 


YOUNGS 


ROOFING @. 


N-OHIO 











HOW CAN YOU IMPROVE 
PRODUCTION OF THREADS 
AND CYLINDRICAL FORMS? 


—YOU‘LL FIND THE ANSWER 
IN THIS BOOK! 


If you have any job that 
involves external or inter- 
nal threading, or cylindri- 
cal forming, this book may 
show you how Plan-O-Mill 
can do it faster, with equal 
or greater accuracy! 
Generously illustrated, this 
new catalogue clearly de- 
scribes Plan-O-Mill’s re- 
markable milling principle 
. Shows how it can go 
profitably to work for you. 
Floor-to-floor time cut 88 per cent! Indicating elimi- 
nated! Push-button ease of operation! These are only 
a few of the Plan-O-Mill achievements enumerated. 





Write for your copy. 


PLAN-O-MILL CORPORATION 


Washington Square Building, Royal Oak, Michigan 




















VITAL OPERATIONS 


Among today’s most vital operations are the con- 


struction of powder and shell-loading plants, 
airports, military highways, barracks and canton- 
ments. And—today’s most reliable tractor, Cletrac, 
will be found on the most important of these vital 
jobs. Cletracs are built in sizes from 14 to 96 H.P. 
on the drawbar, gasoline and diesel. 


THE CLEVELAND TRACTOR COMPANY 
CLEVELAND, OHIO 
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it’s cooler because... 


@ Well, one of Universal Cooler’s immediate jobs 
is mass production of water chests and pumps 
for cooling machine guns .. . equipment giving 
United Nation's fighters the 3-to-] advantage of 
machine guns that spit hot lead three times as 
long as uncooled Axis guns. 


Hydraulic mechanisms for fast, accurate aim- 
ing of heavy artillery,and lubricating pumps for 
bombers are other examples of how our “cooling” 
experience is helping America make things hot- 
ter, for the Axis. 

Important as are these Victory Weapons, they’re 
only part of Universal Cooler’s all-out war effort. 
Mobile refrigerating units for the Marines, cold 
storage units for Army warehouses, refrigerating 
units for the Navy are being turned out at 
record-breaking speeds as a result of experience 
and equipment acquired during 22 years of 
producing a major portion of the commercial 
refrigerating units in use today. 


Universal Cooler engineers will continue to do 
everything possible to expedite a quicker United 
Nation's Victory. They're preparing, too, to fulfill 
your requirements for refrigerating units built to 
meet widely-varied post-war commercial needs. 





x THROW YOUR SCRAP _INTO THE FIGHT * 


UNIVER 






BRANTFORD, 
ONTARIO 


UNIVERSAL COOLER CORPORATION 


Automatic Refrigeration BAnez_1922 











Le 


ECON-O-CUT 
ROTATING BANDS 
for 


37-mm. 40-mm. 


shells 


20-mm. 57-mm. 


COPPER GILDING 


Virgin Metal 
Made True to Specifications with 


NO WASTE OF METAL 


Clean and Free from Burrs 
Eliminates Swaging Problems 
Prolongs Life of Dies and Form Tools 


AMPLE CAPACITY PROMPT DELIVERIES 


ANDERSON TOOL & MFG. CO. 
4324 W. Chicago Avenue 
Chicago, Illinois 
Phone—Albany 1131 














Se bbb ba aaa |_ a _ a 





Shells, give them more — but occurate ones. 
Help make sure that every shell goes true to its 
mark by precision inspection. 

CONCENTRICITY INSPECTION: —Shells whose diam- 
eters are all concentric will not wabble off thew course 
And. 0 Federal Concentricity Goge will inspect both 
inside and ovtude diometers wmultaneously 


DIAMETER INSPECTION: — Any number of outside 
diameters con be inspected independently of each 
other yet simultaneously on o Federal Diameter Goge 
No shell is true unless it is inspected for Concentricity 
and alto for Diameter. They are two diferent types of 
inspection. Write for Shell Dial Indicator Gage folder 





PRECISION MEASURING INSTRUMENTS 


Chicego + Cleveland + Detroit + Hertiord + Los Angeles + Milwovkee + Montrec!l - Mencie 
New York + Philedelphio - Pittsburgh + Rochester - Sen Francisco + St. Lewis + Toledo ~ Toronto - Windter 
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MANUFACTURERS & DISTRIBUTORS 
IN RocKY MOUNTAIN STATES 
SINCE 1905 


NOW 
“ALL OUT FOR VICTORY” 





PRIME CONTRACTORS TO 


U. S. ARMY 











COBUSCO 
STEEL 
PRODUCTS 


General Offices— 
Denver, Colorado 




















Facts You Should KNOW About 


INFRA Y 


CAMOUFLAGE PAINT 


Arco INFRAY is a new infra-red 
reflecting camouflage paint meet- 
ing Army and Navy specifications. 


Arco INFRAY offers protective 


concealment from the infra-red 
cameras of enemy aé€rial recon- 


naissance because, like nature’s 
foliage, it reflects infra-red rays. 


Arco INFRAY provides some of 

. the heat-reflecting advantages 

usually associated with white, alu- 

minum, and other high-visibility 
colors. 


oy 


ti 
cas Nh] 
~~ i 


RCof, ' 


Send for descriptive literature and 
full details on this war-time de- 
velopment of Arco research. 


The Arco Company 
Cleveland, Ohio Los Angeles, Calif. 


{ . 
=> ) naam 


LABORATORIES /. 








SHELL BOOSTER ASSEMBLIES 


Safe Shipping 
Essential to Victory 


Second only to production in impor- 
tance is safe transport of ordnance 
materials and equipment in perfect 
usable condition. Signode methods, 
tools and materials have been 
in use since “Defense” production 
days. Our record is one of close co- 
operation with officers and civilians 
of the armed services. 


SIGNODE STEEL STRAPPING CO. 
2656 N. Western Ave., Chicago, Ill. 
Brooklyn, N. Y.: San Francisco, Calif. : 
389 Furman St. 475 Bryant St. 
Representatives in Principal Cities of the 
United States and Canada 





Send for Signode's 
War Products Bul- 
letin. Many Meth- 
ods—All Pictures. 





25 Years 


of Packing 
Improvement 
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BE SURE TO SEE IT! 





ACME VISIBLE 


Announces Modern machines, adequate foundry 


facilities, skilled craftsmen . . . our entire 
U % A | 0 , N T NY EK RVI ¢ 1) productive capacity is geared to the war 
. a effort. And increased plant expansion is 
now in progress. Over fourscore years 
PAY TA B L E % of “know-how” in building machinery and 
parts can prove of value to you. Perhaps 
we could help you meet your own war 
production schedules. Your inquiry is 
ANNOUNCING the new Acmé visible unit : invited. 
fer preparing and verifying payrolls in all the Services. ? 





In visible form, which enables you to instantly go 
from one pay table to another, this Acme unit was 
created to serve every pay purpose. It contains all the 
current rates for 

— Officers 
— Warrant Officers 
— Enlisted Men 
— Nurses, and Others 





E.D. JONES & SONS COMPANY 
Included in the pay tables are the extra pay for Lon- Pittsfield Massachusetts 


gevity, Foreign Service and for Aviation and Subma- 
rine Duties; plus a table for the odd sums involving 

















-cor i dlaaesag ee sacs seheatr a FOR “THE BEST” 
ADDED FEATURES: The unit also contains tables of IN a TAY PR EVENTIVE 
Subsistence, Rental and Quarters for Officers and En- 

listed Men. Also “4% Interest Tables” from $1.00 to C 0 M PQ 1 N p S 





$1000.00 for figuring interest on savings. 


It is handsomely and substantially bound in mahog- ° 
any grained keratol—it is small and compact, only ect Y 
9 x 11%” in size. The tables are printed in good size 


legible numerals and in two colors to enable you to 
find the proper pay answer swiftly and unerringly. * 










Never Fails Under 
The Acme Visible ‘U. S. Joint Service Pay Tables” Severest Rust Conditions 











is a boon to every person who makes up the payroll Corol “delivers the goods” free 





originally and to every Paymaster’s Office where they from rust in overseas shipments as 





; : . well as on the firing line. Not an 
are verified. It was developed with the assistance and ‘“emesgency product” bul ene 


cooperation of Pay Officers of all the Military Services backed by a brilliant performance 








Made to Federal Specifications. 





arranged. Grades to fit every requirement 
.. whether you manufacture aero- 


ACME VISIBLE RECORDS, INC. oe ees ae ae 








and technical data. 


122 SOUTH MICHIGAN AVENUE 
CHICAGO, ILLINOIS 
THE SIMONIZ COMPANY 


and it contains all the required pay data—visibly history and many years of research. | 
COROL DIVISION * 
ASK TO SEE iT! 2100 Indiana Ave., Chicago, U.S. A. 
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PROPER PACKING 
for AMMUNITION. 





FIBRE 
CONTAINERS 
to government 
specifications. 
DIAPHRAGM 

CAPS 
SIGNAL 
CANDLE CASES 
PAPER TUBES 
and PLUGS to pro- 
tect metal parts. 

Many other pro- 

ducts for war and 

industrial needs. 





















THE CLEVELAND 
CONTAINER CO. 
Cleveland, Ohio 





an 
Other Plants 














A 
COMPACT 


PRESSURE 
OR 


VACUUM 


Cty Cey-N) SPUMP 











With motor and pump in ONE NO GEARS 


integral unit, requires but12 more NO DRIVES 
space than motor alone! NO GUARDS 
USES MUCH LESS METAL NO BELTS 
NEED LESS MAINTENANCE | , 
LESS PARTS, means less wear! antl 
Saves metal. Has visible automatic Free air 
lubrication— no. pulsation volume up 
to 35 cu. ft. 
per minute 


PORTABLE ‘“‘CLEANER" 


for laboratories, shop or motors. Vacuum up 


to 25 inches 
of mercury. 


Also vacuum pressure accessory 


NEW JERSEY MACHINE 


CORPORATION 
16th St. at Clinton Ave., HOBOKEN, N. J. 














Qld Friends 
in a 
New Light! 


Today’s problems of manpower, wages 
and hours point directly to the advan- 
tages of more mechanization in your 
work ... yet priorities definitely limit 
the installation of new equipment. 


But there is an answer! Consider the 


possibilities in those National Account- 
ing-Bookkeeping Machines you already 
have. How many more operations can 
these old friends perform? Many insti- 
tutions have substantially increased 
their mechanization with machines al- 


ready in use! 


National Machines speed work, lessen 
man-hours, cut waste and save money 
... just the advantages you want today. 
Are you getting the most out of yours? 
Call in the National man . . . perhaps 
he can point out additional operations 
that can be handled on your machines, 
new short-cuts, combination jobs to 


save manpower and supplies. 


Your Nationals will last longer with 
regular professional inspection and care. 
Have our factory-trained servicemen 
keep them in shape with timely repairs 
and standard parts. 


National service is set up to help 
you see this through. Our aim: to have 
every National doing every job it can. 
Why not look at these old friends in 
a new light? 


The National Cash Register Company 


DAYTON, OHIO 
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King-Seeley Corporation is active- 
ly engaged in producing material 
for the three major services— 


Army, Navy and Air Corps. 


This expression of confidence in 
our ability to do the job is accepted 
with a full appreciation of the re- 


sponsibility which it places upon us. 


We hereby pledge ourselves to an 
“All-Out” effort—to the end that 
our Armed Forces may be fully 
equipped to attain their ultimate 
goal of Victory. 


KING «SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
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No. 1003-Z South Bend 
Turret Lathe. 1¥4” spindle 
hole, 10%” swing over 
bed, and 1” maximum 
collet capacity. 


For the efficient production of small duplicate parts—with a 
high degree of precision—you can depend on the new Series 
1000 South Bend Turret Lathes. Modern in design, these lathes 
can be relied upon for exacting, close-tolerance operation. 
They have smooth power and speed for producing a fine finish. 
Their versatility makes them especially adaptable for second 
operation work. Write for catalog. 


SOUTH BEND LATHE WORKS | 


|(cums Dept. 984 South Bend, Indiana 
BUILDERS FO 














FF REX” 
_~ BABBITT METAL 


conserves our tin supplies. It has 
the maximum 12% tin content lim- 
\ ited by government regulations 
\ . and is backed by our 68 years’ 

; experience. 
\ REX will do a very creditable job 
\ as a substitute for high tin base 
’ Babbitt. Write for physical prop- 

erty and application details. 


NATIONAL() BEARING 


METALS CORPORATION 
ST. LOUIS, MO., U.S.A. Cable: ““NABMETCO” 











na 





NoveMBER-DECEMBER, 1942 ARMY ORDNANCE 547 














Quick facts about 


ROPER " 


ROTARY A NNIDE 


PUMPS Samad 


. CAPACITIES 
It makes no difference how 1 to 1000 G.P.M. 


thin, or how thick the liquid PRESSURES 

is that you have to pump, a Up to 1000 Ibs. per sq. in. 
Roper will handle your MOUNTINGS & DRIVES 
needs. Any liquid free from 21 different types to meet 


abrasives can be pumped your requirements 





with surprising economy and ian cae on 
= @ * i ¥ ° PM, 
efficiency. Whether used for , peice 
: GS 
seneral transfer or for use : 
pes for use Sleeve or Roller Bearings Ww Ww w x 


on a hydraulic mechanism 


; PACKING BOXES 
the new Roper will deliver a 


Three different types 


smooth, even flow. GEARs 
Weise for Cailen 919 wh Spiral or Spur Leaders since 1860 in the 
PIPING 


complete information. 


Eight arrangements 
Manufacture of 


GEO. D. ROPER CORP., ROCKFORD, ILL. 


Marine and Military Pyrotechnics 





Commercial and Display Fireworks 
Ship Signals and Rockets—Aviation Flares 
Industrial and Maintenance Paints 
Powder and Metallurgical Specialties 


Metal Reclamation 


Ww Ww Ww of 


EIGHT FACTORIES IN SIX STATES 


w os a w 





A real war worker in leading plants throughout Unexcelled Manufactu ring Co., Inc. 
the nation. Relieves large machines of a!] opera- 
tions within a 7” stroke. Quicker set ups. Low ll PARK PLACE 


cost. Write for complete information and new 
delivery schedules. 

ATLAS PRESS COMPANY 
1138 N. Pitcher St., Kalamazoo, Mich. 






New York City 
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IS 


PREPARED 


TO SUPPLY 
VITAL DEFENSE 
METALS 


IN 


Sheets, Strips, Wire, Rods 
and Blanks 


- fe = 


BERYLLIUM COPPER 


oo = = 


PHOSPHOR BRONZE 


- - = 


CARTRIDGE BRASS 


-re = 


BRASS 


- =: = 


GILDING METAL 


- fe = 


NICKEL SILVER 


- - = 


THE RIVERSIDE METAL COMPANY 


Riverside (Burlington County) New Jersey 








FAST WORK o on nintiat pat 


r jobs like this 
i ans Ke oa ef the mt five — in oe ee 
om “+r means. With elec peony the naa rh euided 
by thir n metal template to follow exactly the contour 
equired—w - es fin and most accurate finish. In 
mt oe -ds of w aera Monarch lathes with electric 
or mechanical ms are turning millions of parts— 
faster ae ‘an. 


THE MONARCH MACHINE TOOL CO.: 


MONARCH (« 
TRS PLS YH 


* SIDNEY - OHIO 











_ 

















© Better, 
‘Your Neigh or Hos 


ey 
U. S. eo cope opera 


LEBANON, INDIANA 
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BENDIX DRIVE 


“The Mechanical Hand That 
Cranks Your Car” 

















+ + 





EQUIPPED || “startix’ 


for Defense Work 


Switch Key Engine Starting plus 
The Rock-Ola factory is one of the largest and f g 
most completely equipped in the middle west. Automatic Restarting 


FACILITIES for PRODUCING... 

Ammunition Containers 

Wood Cabinet Work 
Weldings and Metal Stampings “ “l 
(for Airplane Gun Turret Parts) M 0 “ R 0 W 
Electrical and Radio Equipment 

Sheet Metal Work . 
Bombs and Bomb Fins Coaster Brakes for Bicycles 


Parachute Flares 


ROCK-OLA Manufacturing Corporation 


800 North Kedzie Avenue -+ Chicago, Illinois 


+ + 


eo F< 


ORDNANCE MATERIAL 


For Army and Navy 











Ill 


\S 


> 


Y 


Hl 


| 
1 


| 


The couleatt for each of these installations calls ECLIPSE MACHINE DIVISION 


for the furnishing of equipment, complete erection 
and putting into operation by EDGE MOOR. 


BENDIX AVIATION CORPORATION 


EDGE MOOR IRON WORKS, INC. 30 Rockefeller Plaza Elmira, N. Y. 
e Tor 








Kansas City Detroit Richmond Va 
in Conede UNITED STEEL CORPORATION. LTD. Toronto Montreal 
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You'll know what we mean, talking about the 
wide flexibility of HydrOILics, when you view 
the amazing variety of pressing jobs it is hand- 
ling. Of course, HydrOlILics is doing all the ev- 
ery-day jobs production men are familiar with — 
doing them with greater accuracy of power. 
speed and control. 

But we especially want you to note how Hy- 
drOILics gives you an inside track in solving 
new production problems and improving on old. 
HydrOlLics is flexible because it uses oil to 
transmit power; it can be adapted to an endless 
variety of operations. It is this angle of Hy- 
drOlLics that makes it Industry’s new right hana. 







Assembling keys and timing gears on automatic 
crankshafts is one example (Fig. 1). A crank- 
shaft is locked in position, keys are fed into the 
press through special magazines, four special 
cylinders assemble the two keys, and the timing 
gear is pressed into place by the ram. If any key 
or gear doesn't fit exactly, the pieces are auto- 
matically rejected. 

Another example is a HydrOlILic press with 
special straightening centers and _ indicator 
gauges calibrated in thousandths of an inch 
(Fig. 2). It quickly straightens minute irregulari- 
ties in hardened steel transmission shafts, check- 
ing the shafts accurately right along with the 
straightening operation. 

A third press, too intricate to describe here in 
much detail, hydrostatically tests the pressure 
ports of cylinder heads, fully shielding the oper- 
ator if a cylinder head fractures, and rejecting 
automatically any head that isn’t up to scratch. 


Call on us for any information, or call your 
Denison representative. And write for bulletin 
109, showing Denison’s line of versatile Hy- 
drOILic presses. The Denison Engineering Com- 
pany, 1172 Dublin Road, Columbus, Ohio. 
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WAR 


with more efficient handling 





of materials and papers.. 





WRITE for These Timely Bul- 

letins Which Outline Methods 

and Equipment You Can Use 
In Your Plant 


1. WIN THE BATTLE OF PRO- 
DUCTION, case histories of 11 
different types of industry, show- 
ing how they increased produc- 
tion without adding to personnel. 
2. WASTED STEPS SABOTAGE 
PRODUCTION, inadequate ma- 
terials and message handling 
equipment can be more costly and 
wasteful than a Fifth Columnist 
in your plant. 

3. WATCH PRODUCTION ZOOM, 
facts and views from America’s 
leading aircraft plants, showing 
how Lamson equipment is in- 
creasing production with the same 
number of workers. 


THE uses and mass economies of properly 

designed materials and message handling 
equipment are almost limitless. These book- 
lets spotlight applications that are particu- 
larly important right now in war produc- 
tion. Ask for the bulletins that fit your 


needs. 
LAMSON Corporation 
110 Lamson St. Syracuse, N. Y. 


CONVEYORS AND 
DISPATCH TUBES 
















































WHEREVER POWER SPEED- CON 


2s =) EP 4 > 
EQUIPMENT «+ APPLIED 
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 CINCIS#NATI 





Machines bearing the trade-mark imprinted on 
this page have long been prominent factors in 
building up our standards of living to the 
highest levels the world has ever known. Now 
these same machines, and dozens of new ones 
coming off our as ssembly lines every 24 hours, 
are just as effective in building up our National 
Defense. Every day we are trying to speed de- 
liveries . . . to hasten the defense of Democracy. 


PRODUCTS 


Milling Machines 
Grinding Machines 
Broaching Machines 
Lapping Machines 

Die-Sinking Machines 
% Cutter Sharpening Machines 





THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI GRINDERS INCORPORATED 
CINCINNATI, OHIO, U. S. A. 
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AN IMPORTANT SERVICE IN THE 


NATIONAL WAR EFF ORT 










We conserve metals difficult to replace. We 
have solved the condensate corrosion prob- 







. . oC 
lem in steam systems. In the Cook County Works er 
Jurses’ >in Chicago, where extra-heavy boilers 
Nurses’ Home in cag J pipes. io 







wrought-iron piping withstood corrosive 
condensate only thirty days, Haering Glu- 
cosates corrected the condition, and test 


enchonger® 









pieces six months_later were free from cor- 
rosion deposits. We protect metals in 
piping, condensers and heat ex- 








Mokes itself ot 
home and 
plugs up 

your pipes 
ond tubes 





boilers, 
changers, too. 













The Glucosates also conserve energy. Less 
fuel is needed—more production obtained 


Hot 
Water Scale 


Fights hard 


—where Glucosates control scale, corrosion 
and living organisms. The Glucosates save 





raw materials too. Less chemicals are used 







3 i . to keep 
where Glucosates substitute for common ven trom 
inorganic materials. quine we 

ter necessary 






 pro- 
duction 






Write today for free booklets of complete 
story. We will send sample containers and 
data forms to enable you to give us an ac- 
curate picture of your water problems. Oily Boiler 








V isit the ‘Chamber of Scale and Corrosion Horrors” Deposit 
in‘our booth No. 50 at the National Chemical Ex- 
oa POS sition, Hotel Sherman, Chicago, Nov. 24-2 






Eots up 
power and 
bogs your 
tubes 


DW. HAERING & CO. ING 


205 Wes poche) Drive 
CHICAGO. 











G 
( “ENERAL OFFICES: 











Exceptionally 
Large 
Production 
Capacity 


Work 
is Placed 
Into Trays 


One 
Man 
Operated 


j 


Step Up Production and Cut Costs 
[With This Return Type Wash-Rinse and Drying Machine 


This type of machine has operated for years in various 
manufacturing plants, cleaning screw machine parts and 
similar metal parts related to mass production. 

Now used for war essentials, and is adapted for clean- 
ing fuze parts and artillery components. 

Write us for details on metal-cleaning equipment. 


Other War Equipment produced by 
Metalwash Machinery Co. 
e Artillery Cartridge Case Spray Pickling and Processing 
Machines for brass or steel cases. 
e Mouth and Taper Anneal and Treatment Processing Ma 
canes for brass or steel cases. 
e Bonderizing Machines for steel artillery cases, 
e Projectile Washing Machines, 
e Projectile Quenching Machines. 


METALWASH MACHINERY CO. 


149-155 Shaw Avenue J Irvington, N. J. 




















They’re 
Coming in... tgleta yo! 


POWERED BY SMALL GASOLINE MOTORS 


Roaring planes returning to 
outlying and secret air bases 
far from electric power lines 
— inky blackness below. 
Then compact, portable units, 
powered with flash-starting 
Briggs & Stratton gasoline 
motors, swing into action and 
floodlights gleam. Ample light 
for a safe landing and for 
speedy service. This is but 
one of scores of jobs that 
more than a million and a 
half Briggs & Stratton mo- 
tors are doing daily — with 
our armed forces everywhere, 
as well as on farms, in homes 
and on industrial jobs. 












For the duration, in ever in- 
\ creasing quantities, Briggs & Stratton 
4-cycle, air-cooled motors are being 
produced only for war uses, and those clas- 
sified as “essential civilian.” Owners are 
urged to check their motors at regular 
intervals. It will add years to their life— 
and keep them at peak performance — 
delivering the same economical, trouble- 
free service that has made Briggs & Stratton 
motors “preferred power” throughout the 
world. If replacement parts or service are 
needed, get them from your 
dealer or an Authorized 
Service Station. 


BRIGGS & STRATTON 
CORPORATION 
Milwaukee, Wis., U.S. A. 
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CORROSION PREVENTION 


Modern Polar Types 


Par-Al- Ketone, etc. 





Approved 
by 
U. S. Ordnance, Aircraft, Bureau of Ships 


FOR INFORMATION 


ALOX CORPORATION 


70 Pine Street, Niagara Falls, 
New York City New York 











FIGHTER PROTECTION 


VAN DORN ARMOR 
PROTECTS OUR MEN ON 
LAND, IN THE AIR 


Van Dorn builds aircraft armor to keep our 
pilots flying—gun shields to keep our artillery 
crews firing—tank walls to keep our armored 





forces in action. It’s tough, strong armor, too— 
made by master craftsmen with a background 
of 64 years of metal fabrication, with arms 
production experience. in two wars. And we’re 
putting all we have into this war work of ours. 


Van Dorn 


IRON WORKS COMPANY 








THE 











2685 EAST 79TH STREET * CLEVELAND, OHIO 





DESIGNERS AND BUILDERS OF JAILS SINCE 1878 
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ALL-OUT 
PRODUCTION 
EFFORT 


N the production of precision 
I optical elements for the 
U. S. Armed Forces, The Uni- 
vis Lens Company has pledged, 
and will maintain, the full ex- 
tent of its facilities and skill. 


get TS 


vease wane 


THE UNIVIS LENS COMPANY 
Dayton, Ohio 


Manufacturers of Multifocal Lenses 




















A wrench drops... 


. or a steel chisel strikes pipe — and a spark flies. 






Result: An explosion when any one of a hundred 
kinds of dust, vapor or other explosive material is pres- 
ent. That means fire, waste, lost plant 


output that can never be regained. 


To combat this hazard, use Berylco iy 


os a — 
Heat Treated Safety Tools. Made ~—=~. 
from controlled analysis Beryllium —~— ————S 


Copper Alloys, they provide greater —— 
strength and toughness than any other 

safety tools. Each tool is specially tempered to provide the 
hardness best suited to the job it must do. Metal parts of these 


tools are Beryllium Copper throughout to insure maximum life. 


Ask for a copy of our 10-page folder describing Berylco Safety 
Tools—chisels, hammers, pliers, brushes, scrapers, etc. Send 


for it now, at no obligation. 


THE BERYLLIUM CORP. OF PA. 
301 Tuckerton Road . Reading, Pa. 


OVER 60 TYPES AVAILABLE 








CORROSIRON 


A high silicon acid resisting alloy. Used extensively for ‘' National 
Defense’’ in High Explosive Plonts, Chemical Laboratories; Etc. 


PYROCAST 


A Heot resisting alloy 
Indispensible for National Defense in the Petroleum Industry 


PACIFIC FOUNDRY o- re. we" eee Ltd. 


1400 S lite St 3100 NINETEENTH ST. 55! mae Avenue 
Los Angeles SAN FRANCISCO New York 
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HETHER they carry the tonnage 


of huge bombers, speed hard- 


hitting fighters or hurl heavy tanks 


over rough terrain, Wright engines 
& & & 


concentrate maximum power in 


minimum space. Readily inter- 


changeable, such engines have a far- 


pact units of multi-purpose power. 


reaching industrial future as com- 









a 2 
a= } 4 













WAV Dh Bt ie 


POWER 


FOR 


TONNAGE 


TRANSPORT 





LL 








ON THE FIRING FRONT 


America today marches forward ON TIME. 
And timepieces for the war program have prior- 
ity at HAMILTON. Many ingenious precision 
timing instruments for the Army, Navy, Air 
Corps and Marine Corps are all part of HAMIL- 
TON’S contribution to the war AMERICA will 


win, 


a Scare and all over America Hamilton Watches 
find an essential place too on the home front 
where civilians back our fighting men with a vast 
organization of synchronized activities. 


Hamiulton 


THE WATCH OF RAILROAD ACCURACY 




















Digs 





Improved Athey Mobiloader 


‘Model W4-1 


e Reduced Weight, Simplified Design 


e Lower Center of Gravity, Easier to Trans- 


port 


e Easier to Operate, Greater Operating Range 


e Increased Stability, Higher Discharge Point 


Hauls— Dumps 


ATHEY TRUSS WHEEL COMPANY 


CHICAGO, ILLINOIS 


-in “‘direct-line’’ movement 
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A real industrial type 
OIL FILTER with] ,4&"" 
rmoe SA 
DOZENS OF|=== 
USES! | 3 


ECAUSE it has really BIG ca- 
pacity, this oil filter has been 
put to dozens of uses in industrial 
plants. Filtering lubricating oil for 
engines, fuel oil for engines and 
furnaces, coolant for super-finish 
grinders, and compound for machine 
tools are but a few of the popular 
applications. Units are offered in 
eight standard sizes. The size illus- 
trated here measures only 26” high, 
yet the patented construction gives 
it 1776 square inches of direct filter- 
ing area—sufficient to handle 1200* 
gallons of oil (500 SSU Viscosity— 
100° F.) per hour with only 8 lb. | 
pressure drop! Nugent’s special 
woven, acid-resisting, lintless textile 
element removes particles as small 
as .0004” to produce 99-8/10% 
clean oil. Write for complete infor- 
mation. 


WM. W. NUGENT & CO., INC. 
Established 1897 
422 N. Hermitage Ave., Chicago, Ill. 


*3720 gals. per hr. with kerosene. L 
























ARE THESE 





1. More Production from Every Man! 
2. More Output from Each Machine! 








* To help you solve these problems, Carpenter has published 
a 315-page, illustrated handbook, “Tool Steel Simplified”. 
Between its covers are the answers to many questions asked by 
tool makers and apprentices; such as: How to eliminate grind- 
ing checks?—How to design for longer tool life?—How to be 
a trouble shooter? 


Over 26,500 copies of “Tool Steel Simplified” are helping to 
boost output by telling bow to select the 
L STEEL best tool steel for each job, and how to 
heat treat it for best results. This hand- 
book is available at cost—$1.00—to tool 
steel users in the U.S.A. ($3.50 else- 
where). After you have read it, you will 
want more men in your plant to have 
copies. Order yours today. 


THE CARPENTER STEEL COMPANY 
READING, PA. 


nele) 


SIMPLIFIED 




















HEIN-WERNER 
HYDRAULIC 
JACKS 


3 to 30 tons capacity 
for trucks, trailers, 
tanks, airplanes, etc. 


o 
Sturdily built for severe 
service... factory-tested 
at 13 times rated capacity 


HEIN-WERNER MOTOR PARTS CORP. 


Waukesha, Wisconsin 


HEIN-WERNER 
HYDRAULIC JACKS 


Are Built Right and Priced Right 
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F. L. JACOBS CO. 


~. 


. 
in 


DIVISIONS 


* 


AIR-TRACK 
MANUFACTURING CO. 


COLLEGE PARK 


* 


GRAND RAPIDS 
METALCRAFT CO. 


GRAND RAPIDS 


* 


PARTS 


MANUFACTURING CO. 


TRAVERSE CITY 


* 


F. L. JACOBS CO. 


MAIN PLANT 


DETROIT, MICHIGAN 





= LANDIS NO. 12 = 











MODEL K-B SOLE STITCHER 





A COMPLETE LINE OF MACHINERY 
FOR THE MODERN SHOE REPAIR SHOP 


LANDIS MACHINE CO., ST. LOUIS 

















VINCO Angle Tangent 





to Radius DRESSER 


For The FASTEST, MOST ACCURATE 
Method of Dressing Abrasive Wheels 


The Vinco Dresser meets every forming requirement in dressing radii, 
angles and angles tangent to radii on abrasive wheels. All operations 
are performed from the same axis without the necessity of moving the 
diamond. 

Dressing accuracy is guaranteed 
to within .0001". While it is a 
precision tool in every detail, it is 


Adaptable For Use 
On EXTERNAL 















of rugged censtruction, assuring INTERNAL 
trouble-free service under all pro- CUTTER 
duction conditions. It can be de- SURFACE 
pended upon to reduce Grinders 


time and expense and to 
provide the closest pos- 
sible accuracy in all of 
your dressing operations. 


Write for 
Descriptive 
Folder 





9115 SCHAEFER HIGHWAY 
DETROIT, MICHIGAN, U.S.A. 
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— 
NO OTHER MACHINE CAN DO THIS 


—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 


Simultaneously. . . . 


These Double- Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely 
Concentric. 


This is a threading job that 
“Can’t Be Done”—but 





THE HALL PLANETARY DOES IT! 


The “Universal Thread 
Master” through a com- 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 
nut by employing the dif- 
ferential screw principle. 





Write for complete details. 


THE HALL PLANETARY COMPANY 


Fox Street and Abbotsford Avenue 
PHILADELPHIA, Pa. 





















Round and 
Square Pack- 


ing made on 
FIDELITY 
Braiders. 


FIDELITY PACKING BRAIDERS... 
Higher Speed, Greater Yarn Capacity 
FIDELITY Packing Braiders—single 
or multiple head—speed production of 
round, square or special packings from 
asbestos, flax and jute yarns. 

Bottom Latch and Spring Bottom 
Latch Carriers on FIDELITY Packing 
Braiders operate at speeds 15-40% 
higher than old type carriers and have 
a yarn capacity 80 to 100% greater. 
Low power consumption, stop motion protection, 
change gears for different packing sizes and use of 
larger yarn packages are other advantages. 


Write for detailed information. 


FIDELITY MACHINE COMPANY 


3908-18 FRANKFORD AVE., PHILADELPHIA, PA. 













CUMMINGS 
MACHINE 
WORKS 


Builders of 


Precision Instruments 


Established 1881 


9-11 Melcher Street 


Boston,’ Mass. 
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ATLA 


Industrial Explosives 
+. 


Zapon 
Industrial Finishes 


Zapon 
Coated Fabrics 


Darco 
Activated Carbons 


e 
Industrial Chemicals 


ATLAS 














faced with the danger of explosions 
from STRUCK SPARKS on floors? 





~AREYou 
ARE You 
ARE You 
ARE You 


Practical methods of making tests on a Robertson Hubbellite 
Floor to determine whether or not it can solve these problems for 
you, are described in a new circular sent upon request. Address: 


H. H. ROBERTSON CO., Farmers Bank Bldg., Pittsburgh, Pa. 
ROBERTSON 


concerned with maintenance of sani- 
tary floor conditions... precautions 
against spread of ATHLETE’S FOOT? 









subject to explosion hazards from the 
building up of STATIC ELECTRICITY? 





seeking floor-resistance to damage 
from FATS, SUGARS, CERTAIN FOOD 
WASTES...DENTING, DUSTING? 











FLOORS 





‘ 
vee: MONOLITHICALLY 
APPLIED 


CUPRIFEROUS 


CEMENT 





Buckeyes Dig Trench So Selectees 
Can Have “‘All the Comforts of Home” 


RENCH for sewer, water and gas pipe and, in some cases, 
electric cable is being dug quickly and at lowest per-foot cost 
by Buckeye Trenchers at many army camps. The new, fast, 


compact Model 410 Trencher, such as the one pictured, has been 
a major factor in the completion on schedule of underground 
work at army camps, naval bases, aviation centers and ord 
nance plants. 

Easy to maneuver, forward or reverse digging for under- 
cutting, automotive-type controls, power to dig in any ma- 


terial short of solid rock—reasons why the 410 is the No. 1 
Trencher for national-defense projects. 


The 410 is one of the 18 models of Buckeye Wheel and 
Chain-Bucket Type Trenchers. 


BUCKEYE TRACTION DITCHER CO. 
Findlay e Ohio 


ult Syackeye 


R-B FINEGRADERS + TRACTOR EQUIPMENT «+ TRENCHERS 
ROAD WIDENERS * SPREADERS * CONVERTIBLE SHOVELS 















MACHINE TOOL CASTINGS 
WELDMENTS 


ORDNANCE MATERIEL 


THE DupLex PRINTING Press Co. 
BaTTLe CREEK, MICHIGAN 
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WORLD'S RECORD PUMPS 
HYDRAULIC PRESS SERVICE 


THESE Byron Jackson Double Case Cen- 
trifugal Pumps driven by 6000 H.P. deliver 
zero to 1500 gallons per minute at pressures 
from 6500 to 5300 pounds per square inch, 
operating one of the largest hydraulic presses 
ever installed. They provide a continuous, 
non-pulsating, uniform flow; are noiseless 
and very compact. No relief valves used. 
These pumps are designed without stuffing 
boxes and require no packing. 


BYRON JACKSON CO. 
Executive Offices: 2150 East Slauson Ave., Los Angeles, California 


Catablished 1872 


BYRON JACKSON 


CENTRIFUGAL PUMPS FOB EVERY SEBVICE 

















TUBESIOX | 


“Gold Medal’”’ Tubelox scaffolding consists 
of galvanized light and heavy all-steel sections 
that can be used for numerous purposes, such 
as :— 





1—Observation towers, to any height. 

2—Temporary Shelters. 

3—Camouflage Supports. 

4—Storage Racks. 

5—Landing Stages. 

6—Temporary Bridges. 

7—Rolling Towers. 
The material is compact, easily transported, 
speedily erected and dismantled, with all parts 
available for re-use. 

AND IN ABSOLUTE SILENCE. 


Write for descriptive literature. 


THE PATENT SCAFFOLDING CO., INC. 


Long Island City, N. Y. 
Branches: Atlanta, Boston, Chicago, St. Louis, Phila- 
delphia, Pittsburgh, Miami, Milwaukee, Los Angeles, 
and San Francisco. 














In this War. too 
BUFLOVAK EQUIPMENT 


are important units 
in producing and processing 
CHEMICALS for HIGH EXPLOSIVES 


NITRATORS 
CRYSTALLIZERS 
FLAKERS 
EVAPORATOR PANS 
CHEMICAL PROCESS 
EQUIPMENT 


BuFFALO FOUNDRY & MAcHINE Co. 


1565 FILLMORE AVE., 
BUFFALO, N. Y. 
















Now..the“Mop Brigade” will be 


MECHANIZED, too! 


Big floor areas mopped up 
faster, better, easier with 


This amazing new invention eliminates 
the slow, unsatisfactory and unpleasant job of 
wringing out the mop by hand. 

You simply drop the mop into the pail, step 
on a treadle and draw the mop through rollers which 
squeeze out the water and leave the mop dryer than 
you could hope to wring it by hand. No stooping, 
bending or tugging ...one foot operates the treadle, 
compressing the rollers and keeping the pail in per- 
fect balance. 

Made of extra heavy galvanized metal with 
all parts completely hot-dipped. No springs or other 
complicated mechanism to get out of order. The 
DeLuxe Mop Wringer Pail enables the clean-up 
squad to cover a much larger floor area in far less 
time than they can with hand-wrung mops...and do 
a better job. Ideal for industrial plants, offices, bar- 


racks and mess halls. 


Ps) Lift Mop 


SCHLUETER sr \iouis,'mo. 
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NATIONAL 
FIREWORKS, 
INC. 


oe 


a 


WEST HANOVER 
MASSACHUSETTS 















DOING A JOB! 


in the 
fighting weapons '® 
fe hpi aan built today than = 
Yeveloped by the U. S. Army 
t. 
on is proud to be a part of 
this history-making effort! 


MANUFACTURERS ol vom 
COMBAT TANKS; LIGHTERS; FLIG 


Also 


a tor 
h Bodies; Trac 
otor Coach ne ne 








ilway Cars; M 
waists arders 





NDRY CO. 


RENTON, WASHINGTON 

















One of the largest and most complete plants 
of its kind in the West, the O’Keefe & Merritt 
factory has over 256,000 square feet of floor 


space, modernly equipped for the fabrication 
of sheet metal products. 


O’KEEFE & MERRITT 


3700 EAST OLYMPIC BOULEVARD 


LOS ANGELES, CALIF. 








AND SEATTLE 





PARTS 
AND 
PRODUCTS 


QUANTITY 


TO CLOSE TOLERANCES 


PECO 


MANUFACTURING 


CORPORATION 
Subsidiary of BENDIX AVIATION Corporation 


PHILADELPHIA, PA. 
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eee witha eteitinies Tension Indicator. 
EASY TO USE—there’s no deadending, no paper figuring! 


FAST— you simply clamp it on the line and read the dial (no 
wrenches)! 


BUGGED— it catches hardest impacts, heaviest pulls! 


ACCURATE—<gives readings in actual pounds tension! 
Gives you the dope you need on wire lines to stop prema- 


ture wear, get longer life. Pays for itself in line costs saved. 


MINIATURE—for lines up to \.", capacity 200 pounds 
STANDARD—for %" to %” lines, capacity 15,000 pounds 
HEAVY DUTY—for lines %” to 1%” inclusive 

ALL ADJUSTABLE FOR TEMPERATURE CHANGES 


Order direct from manufacturer today—or write for detailed 
information, Dept. A-3 


MARTIN Ne ng-steteenry “ere 


LONG BEACH CALIFORNIA 
t° ec" 





NTINENT DISTRIisUTOS acro ef ce 8:T COMPARY ~ 


ST caR ROGER) 


DENVER 6.2 
TURRET LATHES 


Designed for the following 
operations on the 105-mm. 
and 155-mm. Shells 


1. Bore Nose, Face and 
Chamfer Nose 


Turn and Form Band 
Groove and Face the 
Base 

Turn and Form the Band 
after Pressing on Band 


Blend the Nose 


Correct the Weight or 
Hospital Use 


THE STEARNS-ROGER MFO". 


ONTRaC — DENVER,COLO.— NUFACTURE! 


CONTRACTORS MANUFACTURERS 




















2. 


3. 


4. 
5. 














OTIS 


ELEVATORS 


ALL KINDS —— FOR EVERY PURPOSE 


OTIS MAINTENANCE 


WE HAVE ENLISTED 


“FOR THE DURATION” 


THE PRODUCTIVE CAPACITY OF ALL 

OUR PLANTS IS BEING DEVOTED TO 

THE NEEDS OF THE DEFENSE PROGRAM 
OTIS ELEVATOR COMPANY 


Offices in all Principal Cities 











M‘CORD 


RADIATOR & MFG. CO. 


* * * 
* 


WE ARE NOW 100% IN WAR WORK 


Our efforts are concentrated largely in the 
designing and developing of impor- 
tant equipment for the armed forces 





and its subsequent production. 


Included in our production is a large volume 

of our regular lines of Radiators, Gaskets, 
for the Army, the Navy 
and civilian use essential to the war effort. 


Lubricators, etc., 


MSCCORD RADIATOR & MFG. CO. 


General Offices, Engineering and Laboratories 


DETROIT, MICHIGAN 
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@ Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
are produced uniformly—so that they will PERFORM 
uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 


The TWIST DRILL 
COMPAN Y 
1242 EAST 49° STREET 
CLEVELAND 


TRADE MARK REG US PAT OFF AND FOREIGN COUNTRIES 














oe 


AERIAL BOMBS and BOMB FINS 
SHELL FORGING and TURNING 
STEEL SHIPPING CONTAINERS 


RHEEM MANUFACTURING COMPANY 


Eastern Executive Offices 


30 Rockefeller Plaza « New York, N. Y. 
Normandy Building « Washington 














“STA NCO” 


* 


Welded and Butted 
Steel Tubing 


Fabricated Parts 


Steel Forgings 


* 


THE STANDARD TUBE CO. 


Manufacturers 


Michigan 


Detroit 














ESIGNED by Winchester means de- 
veloped to do with precision—a def- 
inite shooting job. Winchester design is the result of 
thorough study and knowledge of the requirements 
of that job. That’s why shooters know they can always 
depend on their Winchesters. 

Superb design is one of the priceless benefits of 
Winchester’s many rich years of “knowing how.” 


WINCHESTER REPEATING ARMS COMPANY 


Division of Western Cartridge Co. 


NEW HAVEN, CONN., U.S.A. 
VM 
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TODD & BROWN, INC. 


CONSTRUCTION 
ENGINEERING 


MANAGEMENT 


9 ROCKEFELLER PLAZA 
NEW YORK CITY 














PULLMAN - STANDARD 
manufactures heavy ordnance 
equipment and matériel 


PULLMAN-STANDARD CAR MANUFACTURING CO. 
CHICAGO « NEW YORK « CLEVELAND « PITTSBURGH «+ BALTIMORE « BIRMINGHAM 
WORCESTER, MASS. « San Francisco Soles Representative, Latham McMullin 


WASHINGTON, D. C. 





Builder of freight and passenger cars 



























36” Openside 
Shaper 


SHAPERS 


Hy-Draulic Shapers are notably 
superior in easy operation, speed, 
accuracy and fine finish on work. 
Their exclusive hydraulic drives and 
hydraulic feeds provide infinite adjust- 
ment in wide ranges; maximum cut- 
ting efficiency; smooth quick reversals; 
high return ratios. Shown above is 
the standard Hy-Draulic Shaper; 
made in 24” and 28" sizes. We also 
make the different Hy-Draulic Ma- 
chine Tools indicated at right: 36” 
Openside Shaper; Shaper-Planers, 66” 
to 144"; Planers in Openside and 
Double-Housing types. Specific infor- 
mation upon request. 


Sa Pi ae 
Hy -Draubic ROCKFORD MACHINE TOOL CO. 


ROCKFORD, ILLINOIS, U.S.A, 





Shaper-Planers 





Planers 








Manufacturers of 


Precision Automatic 
Printing Machinery 


and 


Ordnance Kequzrements 


&> 


MILLER PRINTING MACHINERY CO. 


PITTSBURGH, PA. 
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11 DIVISIONS 
137 PRODUCTS 


TO INDUSTRY 
AGRICULTURE 
TRANSPORTATION 


Ss 
: 


\A 
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In Business 


for Your 
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MERICAN CHAIN & CABLE 


BRIDGEPORT e CONNECTICUT 


* 





AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains e Welded and Weldless 
Chain ¢ Malleable Castings ¢ Railroad 
Specialties 

AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope ¢ Tru-Loc Proc- 
essed Fittings @¢ Crescent Brand Wire Rope 

Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines ¢ Floformers 
Special Machinery ¢ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists @ Trolleys 
HAZARD WIRE ROPE DIVISION 
Lay-Set Preformed Wire Rope ¢ “Korddless” 
Wire Rope e¢ Preformed Spring-Lay Wire 
Rope ¢ Guard Rail Cable 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
Page Fence @ Wire and Rod Products 
Traffic Tape @ Welding Wire 
READING-PRATT & CADY DIVISION 
Valves e@ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists ¢ Electric Hoists and Cranes 


ESSENTIAL 


, 
cco 


Safety 





DEFIANCE for DEFENSE 


THE DEFIANCE PRESSED STEEL CO. 





* 


Facilities for Manufacturing 


ANTI-TANK MINES 
BOMB FINS 

BOMB CRATES 
CARTRIDGE CASES 


OR OTHER ASSEMBLED 
ORDNANCE UNITS 


* 


Marion, Ohio 
































- 


‘v 


HIGH SPEED 





HD 





AUTOMATIC 
PRECISION 


manufacturing 


High-speed automatic milling 
and drilling equipment. Many 
years’ experience in casting and 
machining gas-tight aluminum 
and brass parts to 1/10,000” 
tolerances. Ample production 
capacity. Skilled mechanics. 
Well-established, soundly 
financed company participat- 
ing in manufacture for Nat- 
ional Defense. 


ROBERTSHAW 


THERMOSTAT COMPANY 
Youngwood, Pa. 

















\ HEAT TREATI 





NE 








HOLDEN BATHS FOR EVERY TEMPERATURE 


ALLOY STEELS @® HIGH-SPEED STEELS 


FOR SCREWS ® MACHINE PARTS @ ARMOR 


Designed for use from 300° to 2400°F. with the above 


ELECTRIC CALROD—1100°F. Maximum 
ELECTRIC ELECTRODE FURNACES—2400°F. Max. 


The A. F. Holden Company 


FROM 300° TO 2400°F. 
Tempering @ Bluing @ Blacking 
Heat Treating Aluminum Alloys 





Neutral Baths for Scale-Free Hardening 


TOOL STEELS 


Liquid Carburizing Baths 
for Debths of .001-in. to .250-in. 


PLATE @® GUN PARTS 





Gas, Oil and Electric Pot Furnaces 


Holden Heat-Treating Baths 


GAS OR OIL—1850°F. Maximum 


Write for New Bulletin 


DEPARTMENT C 
179 Winchester Ave., New Haven, Conn. 

















IS 
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RELAYS, SWITCH MECHANISMS i 


THE BALDWIN 





Small Electrical Sub-Assemblies 


Long recognized in our own field for 
precision manufacture of domestic 
heating controls, we now have avail- 
able facilities and trained workers 
for the production of war items of 
similar characteristics. Competent, 
long-experienced engineering and 
supervisory personnel are ready to 
take up planning and production on 
relays, solenoids, or other small parts 
on a subcontract basis. Your inquiry 
will receive immediate attention. 


PERFEX CORPORATION THE BALDWIN LOCOMOTIVE WORKS 


o e Standard Stee! Works Division The Pelton Water Wheel Co 
500 W. Oklahoma Ave., Milwaukee, Wis. Baldwin Southwark Division The Whitcomb Locomotive Co 


Unpacked at Reveille 
“IN SERVICE 


fd by-*? 


TAPS 


Cramp Bress & Iron Foundries Co 

















WE MAKE ALL TYPES 
OF WOODEN CONTAINERS 


for the Armed Forces! 



















For Example: Cal. .45 Small Arms 


A YPS kitchen could be installed that quickly! This is one of the more than thirty types of wooden 
—And when YPS kitchens are on the market containers that we are now making by the millions in 
again, they will meet the current requirements our eight mills for the war program. Many of these 
for quality of product and speed of installation. have been designed and tested in our laboratory. 


A YPS kitchen will be worth waiting for! 


YOUNGSTOWN PRESSED STEEL THE NEW ENGLAND BOX COMPANY 
Bt: ptr DIVISION GREENFIELD, MASS. 


Mullins Manufacturing Corp. Offices in Boston, New York, Springfield 
WARREN, OHIO 
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A Cleaner, Lubricant and Preservative for rifled bores... 


. G 
yOR PROFICIENCY < the water side of turbines, pumps and mechanisms that 
IN WING spo? have been submerged in sea water. 


* 
E Will remove chloride salts and dehydrate metal sur- 
SAVAG faces wet with sea water. Absorbs. 50% or more of its 
MODEL 720 own weight of water without loss of effectiveness as a 
AUTOMATIC SHOTGUNS preservative oil. 
3-shot and 5-shot e 
12 and 16 Gauge Possesses high solvency and detergent characteristics 
The positive functioning of a precision- and leaves thin film of non-drying rust preventive 
built action combined with unusually lubricant. 
handsome appearance have made these 





shotguns great favorites among wing + * + 
shooters throughout the United States. 
Available with Cutts Compensator or 
Poly Choke attached. Catalog showing 
all Savage sporting arms, free on request. 


wEaDQuanTERs 


The CURRAN CORP. AMARA MFG. CHEMISTS 


MALDEN saretY : MASS. 
SOLVENTS 





Savage Arms Corporation, Utica, N.Y. 





“LOGAN” 


AIR AND 
HYDRAULIC 
EQUIPMENT 

SPEEDS 
PRODUCTION 
FOR ULTIMATE 
VICTORY 





CROWN is proud that 
its long experience in 
manufacturing precision 
machinery is now of val- 
ve in aiding America’s 
War Production 









CROWN CORK & SEAL CO., Inc. 


BALTIMORE, MD. 





World's Foremost Makers of Closures and LOGANSPORT MACHINE INCORPORATED 


Machinery for the Bottling Industry 140 Center Street Logansport, [Indiana 
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VIBRATION CONTROL 





Steel Spring Isolators speed up America's 


production capacity — Increase use- 





ful life of equipment in service. 
e we 


n is the _ the office ‘ = 


iyake-it-or-leave™ 


sob better oF 
building things th 


. e 
a OU, if you ne 
ahead our new og obligato" 


write for on Springs: — 


KORFUND COMPANY Lie me ee 0 
48-24 THIRTY-SECOND PLACE Accwwie na MFG. co. 
sPRI 
LONG ISLAND CITY, N.Y. pA accurate {Illinois 


Sh pings bases Chicag? 











Correct 
Working 
Pressure 

Means 
Better Operation 
of Pneumatic Equipment 


Hannifin Pressure Regulating Valves deliver the accurate, de- 
pendable control of operating pressures essential for efficient 
operation of arbor presses, air chucks, riveters, air vises, and 
other compressed air equipment. The exclusive piston type design 
gives sensitive, accurate pressure control, adjustable ever the 
entire range to provide any reduced pressure desired. Long 
valve stem travel gives large volumetric capacity, meeting vary- 
ing operating needs with minimum restriction to flow. 

The wide range of adjustment makes this valve adaptable to 
many different service requirements. Built in three standard 
sizes, 34, 4%, and 3 inch, for use on initial pressures up to 150 lbs. 
Furnished complete with pressure gauge. Write for Bulletin 56. 


HANNIFIN MANUFACTURING COMPANY 


623 South Kolmar Avenue 7 Chicago, Illinois 


HANNIFIN etntnaSrricts: —miCwaveut Wil 


Al helpi Uncle $ ith C Bodies .. . Winches .. . 
PRESSURE REGULATING VALVES |‘ sesses:. Setdmun ... Qenidhien ... tauha ten 
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a AMERICA’ s PRO 


"THE SERVIS RECORDER 


has only one purpose: to keep ma- 
chinery busy. Attach it to any machine: 
it will tell you how busy it has been 
kept; day shift— night shift—24 hours! 


Machinery is Scarce 
So is the metal that makes machines, 
the labor, the time, etc. But look! If we 
can increase the productive time of 
these machines only 10%, it is just like 
finding thousands of new machines, 
just when we need them the most! 


Speeds Production 


Money saved? Forget about it. It’s 
time we need now. You can help 
and we can help you help. Write 
for folder—“A Busy Plant.” 


‘THE SERVICE RECORDER CO. 
H 1375 Euclid Ave. ¢ Cleveland, O. 


This Little Device Tells 
You Every Time a Machine 
Stands Idle...and How long! 





; The §ervis Recorder 


y/ Fa VP Clock ins Machine 





Model 
O. M. P. A. 


for automatically 
assembling primer 
tubes. 


RECENT TESTS 
SUGGEST YOUR 
IMMEDIATE 
INVESTIGATION OF THIS AND OTHER 
EQUALLY ADVANCED APPROACHES TO 
IMPORTANT ORDNANCE PRODUCTION 

PROBLEMS. 


CONSOLIDATED 


PACKAGING MACHINERY CORP., 
BUFFALO NEW YORK 


























Designers, Builders of | 
AUTOMATIC MACHINERY 


AMMUNITION LOADING & 
ASSEMBLING EQUIPMENT 

















Production Lines— Engineered & Tooled 


SPECIAL PURPOSE EQUIPMENT 
THE CANISTER COMPANY 


Phillipsburg, New Jersey 

















SPECIAL EQUIPMENT 
for 
MANUFACTURE OF AMMUNITION 


CRO 


PETERS ENGINEERING COMPANY 
PHILADELPHIA, PA. 











For the Army’s Heavy Lifts, 
use LeTOURNEAU CRANES 





Load and unload supplies and equipment from trucks, freight 
cars and barges; lift, move and stack yarded materials; clear 
crashed planes from runways in a hurry; place forms and erect 
field structures with LeTourneau Cranes. Easy to operate. 
Made in two types for use with track-type tractors or Tourna- 
pulls. Sizes for handling loads up to 60,000Ilbs. Work anywhere 
prime mover will go. Easy to maneuver in close quarters. 
Hundreds now in use by armed forces. For more complete 


details on how LeTourneau Cranes can help solve your lifting 
problems, write NOW to: Department AO. 





R. G. LeTOURNEAU, INC. 


PEORIA, ILL. e STOCKTON, CALIF. 
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THE HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, 








INDEX TO ARMY ORDNANCE, VOLUME XXIII 


Henceforth Army Orpvnance will be paginated three 
issues to the volume instead of six as formerly. The 
present issue concludes Volume XXIII. An index, ar- 
ranged alphabetically by subject and author, covering 
the July-August 1942 issue (No. 13}) to the Novem- 
ber-December 1942 issue (No, 135) inclusive, is now 
being prepared. Copies may be obtained without charge 
upon application to: 


The Editorial Offices, Army Ordnance Association 
705 Mills Building, Washington, D. C. 











We are making a 
record of casting 
dependability for 
critical ordnance 
materiel. 

Castings may be the 
answer to your raw 
material bottleneck. 











LEHIGH FOUNDRIES, Inc. 


MAIN OFFICE : , EASTON, PA. 














JESSOP STEELS 


fhe 


In the production of all types 
of war equipment—wherever 
tool and die operations are used 
Jessop Steels are serving with 
distinction. 
A thorough knowledge of the 
use for which asteel is intended, 
combined with experience and 
modern manufacturing facili- 
ties, enables us to produce 
quality tool, die, and specialty 
steels. Important, too, is our 
highly trained field staff which 
is coéperating with users and 
helping them to meet the in- 
sistent demands for more pro- 
duction. Write for information 
on JESSOP STEELS to meet 
your particular requirement. 








Jessop Steel Company 
WASHINGTON, PENNA., U. S.A 
















JESSOP STEELS ‘ino wer aiics 


CARBON . HIGH SPEED . SPECIAL ALLOY . STAINLESS - COMPOSITE STEELS 


TANK AND ANTI-AIRCRAFT GUN PRO- 
DUCTION MOVES MUCH FASTER WITH 


Hansome. sets Positioners 





NOW BEING USED IN 


SHIPYARDS e GUN ARSENALS 
PIPE WORKS @ FABRICATING PLANTS 
TANK ARSENALS * JOB SHOPS 


Write for Bulletin 200B 
Industrial Division 


RANSOME CONCRETE MACHINERY COMPANY 
DUNELLEN NEW JERSEY 
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A “RIGHT ARM” OF THE ARMY... . 





















FOR THE NATION’S WELFARE 


& 
CARBON AND ALLOY STEELS 
OPEN HEARTH AND ELECTRIC FURNACE 


HANDBOOK OF SPECIAL STEELS 


A comprehensive, 128-page book on the 
properties, uses and best methods of handling, 
treatment, etc. of tool, stainless and other 
alloy steels. Conveniently pocket-sized. A 
request on your letterhead will bring this 
informative, helpful] data—without obligation. 


ALLEGHENY LUDLUM STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 





























WHERE CORROSION IS A PROBLEM . . . Where the metal 
must be a fine electrical conductor . . . Where the use re. 
quires exceptional strength and hardness, resiliency, and high 
resistance to fatigue . . . There, is used Elephant Brand 
Phosphor Bronze! 

It enhances the excellence of much matériel produced for the 
United States Army. Indeed, in many cases, the unique range 
and balance of its properties has war-time advantages which no 
other material can fully match. 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2226 Washington Ave., Philadelphia, Pa 


“Original Manufacturers of Phosphor Bronze 
in the U. S. A.”"—Established 1874 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


WIRE CASTINGS BUSHINGS 


ELEPHANT BRAND 


5D m 
ST hosphor Sponge 


PHOSPHOR BRONZE 
REG pat OFF 





SHEETS RODS 


























PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 30-odd years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 
and for manufacturers of armament and equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
BALL, ROLLER AND THRUST BEARINGS . FOUNDED 1911 





No laboratory can 
check uniformity of Quality 
in Slide Fasteners 


There’s a strange fact about slide fasteners 
—that makes them different from almost 
every other mechanical product. 

And that is that no testing machine has yet 
been found that will duplicate the kind of 
stresses and strains, use and abuse, tempera- 
ture and moisture extremes that slide fast- 
eners must undergo successfully to meet the 
everyday conditions of Army and Navy use. 

The only real measure of dependability in 
a slide fastener is how it works...on actual 
garments as well as on other important 
equipage used by millions of people. On this 
score, we refer to the owners and operators 
of more than 500 million Talon* fasteners 
now in everyday use. 


#Reg. U.S. Pat. Of. 


TALON, INC., MEADVILLE, PENNSYLVANIA 
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ARMOR PLATE 
For Every Aircraft Application 


Our 80 years experience in processing and fabricating steel to 
resist bandits, bullets and fire is now turned to the war-production 
of armor plate. Today, Diebold supplies many types of war 
machines with vital protection—protection that meets the require- 
ments of the United States Government. 


QVDIEBOLD 


Cordineer DIEBOLD SAFE & LOCK CO.* CANTON, OHIO , Scfes. 


Rotary Files Voult Doors 











Sate Highways 
eall for 
Safe Lamp Service 


The problem of assuring adequate lighting of motor vehicles for 
safe night driving divides itself into three parts: 


1 Safe original equipment. This requirement has been met for 
many years by the cooperation of car manufacturers with 
state laws and safety agencies. 


ve 


. Owner responsibility. This need calls for further extension of 
the fine educational programs which safety organizations and 
officials are now promoting. It calls also for stiffening of law 
enforcement measures to control the irresponsible minority 


ow 


. Safe lamp service—protection against unsafe service practices 
This safety necessity calls for immediate action by all concerned 
Too often, lighting equipment is rendered unsafe by the use of 
unapproved replacement parts or by wrong adjustments 


Guide offers every lamp service station full technical information 
on safe lamp service, and makes safe original equipment parts 
conveniently available. In the interests of highway safety, Guide 
asks the cooperation of safety officials and agencies in curbing 
unsafe service practices and in assuring the availability of safe 
lamp service everywhere. 


O 


LAMP 


Division of General Meters Corporation 
Anderson. Indians 











Ec» 


SAFETY LIGHTING FOR PASSENGER CARS, TRUCKS, BUSES, 
TRACTORS, AND POLICE AND FIRE CARS 


WORLD'S LARGEST BUILDER OF AUTOMOTIVE SAFETY LIGHTING 






































Springs... 
in National Defense 


@ In the course of a year, millions of springs leave 
our plant. They vary in size, design, and material, 
but have one thing in common—they answer many 
manufacturers’ problems. 

With the National Defense program demanding 
springs of all types made to precision tolerances— 
on a production basis, John Evans’ Sons is ready to 
meet your spring problem with technically trained 
men and testing equipment which will parallel 
operating conditions. 

Why not place your current spring problem in our 


JOHN 


EVANS’ 


SONS, Ine. 


506 North 13th Street 
Philadelphia, Pa. 


>. 
YONA 


Syne 











AMPCO METAL — rough and ma- 
fod obbel lo ME-t belo ME-bele Mot -SehSabatlet-) Meor-t-iitelet-p 
forgings, rolled stock. 


CENTRIFUGAL CASTINGS — from 
one pound to two tons each, in either 
Ampco Metal or Aluminum Bronze. 


COPPER BASE ALLOYS — produced 


to individual specifications. 
AMPCOLOY — a perfected, heat-treat- 


FVe)(MEVittecttelthes Mel ceyst i m 


AMPCO BERYLLIUM COPPER AND 
OTHER SPECIAL AMPCO ALLOYS 


MILWAUKEE, 
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Che 
DEFIANCE AUTOMATIC 
SCREW CO. 


Producing Ammunition 
Special Parts and Assemblies of 


ALUMINUM 
BRASS 
CARBON & ALLOY STEELS 
STAINLESS STEEL 


i 


SALES OFFICE 
2842 W. Grand Blvd. 
DETROIT, MICHIGAN 























MUNCIE GEAR WORKS, INC., 
MUNCIE, INDIANA 


KKK KK Kh KK Kh Ka KKK KK 


CEMENTED CARBIDE BLANKS 
Standard ar made-to-order 








'5-METHOD 


COMPLETE TOOL SERVICE 
fon MAXIMUM PRODUCTION 


This method of the Vascoloy. 
Ramet Complete Tool Service is 
for those who wish to make their 
own tools. Ramet Blanks are pur- 
chased in quantity, stocked in the 
tool crib, and withdrawn to make 
tools as required. In this way a 
majority of the carbide tools are 
rade in a hurry from a minimum 
inventory. 

Most any shape or size of blank in any of 
over a dozen grades of Ramet can be made 
to order—one blank or by the thousands. In 
a choice of two styles, three grades, and a 
variety of sizes there are over 300 standard 
blanks that take care of the majority of 
machining operations on bronze, aluminum, 
cast iron and steel. 

These standard blanks are produced in 
large quantities and do afford a delivery ad- 
vantage and an economy consideration to- 
day. Full particulars are given in catalogue 
VR-421. Write for your copy. 

Prompt Delivery on Standard Ramet Blanks 


VASCOLOY/ RAMET 





CORP ORATLON 
NORTH CHICAGO, ILLINOIS 

DISTRICT SALES AND SERVICE IN PRINCIPAL CITIES 

IN CANADA: Carbide Tool & Die Company, Ltd., Hamilton, Ont... 





TANTUNG "G’ 























NORRIS 





PROVEN IN SERVICE 


Manufacturers for 32 years of preci- 
sion parts for motors used in passenger 
cars, trucks, tractors and industrial 


installations. 





Now direct contractors to the Army | 
and Navy and subcontractors on parts 
for aircraft, tanks, scout cars and 


trucks. 


McQUAY-NORRIS MFG. CO. 
St. Louis, Mo. 
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‘DRILLIN G AND REAMING 


You'll find single and multi-spindle hydraulic deep 
hole drilling machines, high production barrel reaming 
machines, honing machines for gun tubes, production 
machines for cartridge cases, and other production 
drilling, boring and tapping machines for ordnance 
and aircraft engines in our line of manufacture. . . Our 
experience in building equipment for mass production 
is us for defense. 


. F. AND JOHN BARNES 


OCKFORD ILLINOIS. 














OHIO FALLS DYE 


and FINISHING WORKS 
LOUISVILLE * KENTUCKY 


SINCE 1897 
THIS NAME 
STANDS FOR 
GUARANTEED 
SATISFACTION 


DYERS, FINISHERS 
and 
WATERPROOFERS 


of Cotton Duck, Drill and Sheeting up to 72 
inches in solid colors. Vats, Minerals, Nap- 
thols, Sulphurs and Commercial Colors. 
Our Khaki and other Mineral Colors are 
specially processed so as to overcome friction 
in sewing. 



































| Gor Ou National Defense | 


DIESEL ENGINES ° 
SHELL FORGINGS 
OIL FIELD MACHINERY AND EQUIPMENT 
REDUCTION GEARS 
SEAMLESS AND WELDED PIPE 


AIRPLANE PARTS 











THE NATIONAL SUPPLY CO. 


Executive Offices, Grant Building 


PITTSBURGH, PA. 


























N E W 


Speed Up Production 
- -- CUT COSTS! 


These new Delta Power 
Feed Drill Presses quickly 
pay for themselves in time 
saved and reduced oper- 
ating costs. They enable 
operators to perform other 
work while the drill auto 
matically Sompiotes its 
drilling cycle. Send for 
Special Bulletin giving full 
details. 

Outstanding Features of 
These Remarkable New 
Power Feed Drill Presses 


1. Husky worm drive, hardened 
and polished for long life. 
Automatic stop and return, 


+ oe to any job. 


wow 


instantly. 


Ps 


spindle speed. 


wn 


fo.) 


me ompletely guarded. 


on 


spindles). 


‘oO 


NEMA frame motors 
10.... PLU 


) DELTA MFG. 
! on East Vienna Ave. 

sin 
' Milwaukee, Wisconsit 


lease sen 
i= Feed Drill Presses. 





Name i peeeesanansene 


. Hand or power feed selected 
. Eight rates of feed for each 
Special power feed belt ten- 
sion release built into guard 
. Automatic stop assures uniform 
depth of holes to close tolerance. 


. Available in single and multiple 
spindle units (any number of 


. Powered with either Delta or 


S low cost and low upkeep. 


d Special Bulletin on 


POWER FEED 
Drill Presses 
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KELSEY-HAYES 
WHEEL COMPANY 


Heavy and Light Steel Stampings, Ammunition 
Components, Airplane Engine Cylinder Sleeves, 
Oxygen Tanks, Machine Guns, Wheels, Brakes, 
Hubs and Brake Drums for Trucks, Passenger 
Cars, and Artillery Vehicles. 


This list of products indicates the range of our 
manufacturing experience, which, with production 
facilities in relatively invulnerable locations, are 
available for further National Defense Assignments. 


KELSEY-HAYES WHEEL COMPANY 


Detroit Michigan 








athe Will and Capaeitt 
TO SERVE 





GLOBE has served the Government 
and industry for over forty years. 


Ordnance Products e Metal Stampings 
Mouldings e Grilles All Types e Tumb- 
ling & Burnishing Barrels e Sprinkler 
Accessories @ Steel Boxes e Oil Heaters 






THE GLOBE MACHINE & STAMPING CO. 
1250 W. 76 St. CLEVELAND, OHIO 





i 





ae 


24 YEARS EXPERIENCE 
IN VOLUME PRODUCTION 
OF AUTOMOTIVE PARTS 


available on 
Subcontract or Co-Contract basis 


*” WELDED STEEL TUBES AND TUB- AMERICAN 
ING in diameters from %" to 5” METAL PRODUCTS 
and in gauges up to %4". COMPANY 


3k LARGE AND SMALL STEEL STAMP- 
INGS. 

ye FABRICATED STEEL TUBULAR 
PARTS AND WELDED ASSEMBLIES. 
%e FORGED AND UPSET PARTS 
FROM 2”, 3”, 4", 5” upsetters. 


5959 Linsdale Avenue 
; DETROIT, MICHIGAN 
Tyler 6-3200 












THE 
ANCHOR 
PACKING 
COMPANY 


PHILADELPHIA, PENNSYLVANIA 





REG US PAT OFF 


Manufacturers and Distributors 
of 
METAL AND FIBROUS PACKINGS 


are proud to be serving the Nation 
in its Defense Program. 


BRANCHES 


In all Industrial Centers 
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: TERS 
OPERATING IN CONFINED QUAR 





% Compact design and easy steering 
are two important features of Mercury Elevating Platform 
Trucks. Affording easy maneuverability, they facilitate 
the rapid and economical transportation of products 
through narrow and congested areas. 

The photo above shows the ease with which a Mercury 
A-1001 High Lift Truck maneuvers narrow doorways to 
deposit skid load of heavy boxes in freight car for shipping. 

Mercury Elevating Platform Trucks can help you to 
faster handling at lower cost. 


Write for 
Bulletin 155. 


TRACTORS - TRAILERS 
LIFT TRUCKS 


MERCURY 


MANUFACTURING COMPANY 


4132S. Halsted Sreet, Chicago, Illinois 











Established 1903 


BURGESS-NORTON MFG. CO. 
GENEVA, ILL. 


© 
An Approved Source for 
TANK TRACK BODIES 
Since December 1939 
© 
ALSO 


PISTON PINS for TRUCK 
TRACTOR, DIESEL, AVIATION 
& MARINE ENGINE PRODUCTION 





















More HEAT Por 
Pound of Steel! 


that’s one important 






























reason why 


DUO-THERM 
Guel- Oil Fteaters 
are + Ideal for Defense Ftousing 


Built of tough, light-weight steel, Duo-Therm 
fuel-oil heaters offer a practical, proven means of 
providing America’s Defense Homes with modern, 
low-cost heating. With an average weight of only 
one hundred and thirty pounds, requiring no 
sheet-metal work for their installation, Duo-Therm 
heaters conserve both critical materials and trans- 
portation facilities so necessary to the war pro- 
gram, For top-flight performance and fuel-saving 
operating economy—specify Duo-Therm. 





DUO-THERM DIVISION 


Motor Wheel Corporation 
LANSING MICHIGAN 











Preloaded Precision Bearings for Spindles 


Two spindle or single spindle 











Speed and more speed in 
the production of inter- 
changeable parts requir- 
ing milling of any contour 
or outline is yours in the 
MOREY 12M. Provision for 
increased clearance be- 
tween spindles and table. 


Ask for Bulletin 680-A 











MOREY MACHINERY CO., inc. 


410 Broome Street New York, N. Y. 
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CHEMICALS 
PROCESSING mareriacs) 
SMELTING 
CALCINING 
PULVERIZING 


WRITE US TODAY 


THE PORCELAIN ENAMEL & MFG. CO. 
BALTIMORE Rep “Arne 
? 
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CREW MACHINE 
PRODUCTS 


Accurate Wo rkmanship 
Prompt Deliveries 


From a Modern, Fireproof Plant a Complete 
line of Brown & Sharpe, National-Acme, 
Davenport and Gridley Automatic Machines 


ELECTRIC FUSES 


Ware ‘‘Hi-Lag” Renewal 
Automobile & Radio Glass 


Established Over 35 Years 


WARE BROTHERS 


4400-4500 W. Lake St. 
CHICAGO, ILL. 














THE COULTER & McKENZIE 
MACHINE COMPANY 






















Universal Coiler for Large Springs 


Machinery for the Manufacture of Auto, Truck 
and Railway Springs 


Cartridge and Shell Machinery 


Special Single Purpose Automatic and Semiauto- 
matic Machinery 


771 Water Street 
BRIDGEPORT, CONNECTICUT 

















HOBART Aicohan 


are replacing man Li ; pod 

camps and oege ee 

chant Marine §@ a 

workers in defense i 

saries } conserving | m Prox Fo 

civilian kitchens—S¢"? 
mi 


to help make _— 
G C0. 
t MANUFACTURIN 
THE HOBART MANY 












see 






Ein 
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TIRE EQUIPMENT 





VALVE CAPS 
IMPROVED VALVE TOOL 


SERVICE TIRE GAUGES 


G. M. Co Manufacturing Co., Inc. 


Long Island City, N. Y. 





A complete line of Multiple Spindle Screw Machines 


to 2%" Capacity Also a complete line of Chuckers .-. 


Four, Six and Eight Spindles up to 104" Capacity 


NEW BRITAIN-GRIDLEY 


MACHINE DIVISION THE NEW BRITAIN MACHINE CO 
NEW BRITAIN, CONNECTICUT 


























* ~ * * * 


“lo Arm 


America 


* 








DELCO-REMY BUILDS 


Aluminum and magnesium castings 
and machined parts for aircraft 
engines ... generators, regulators and 
cranking motors for Diesel- and gaso- 
line-powered trucks, tractors, tanks 
and torpedo boats . . . military air- 
craft generators. . . shielded electrical 
equipment for radio-equipped Army 
vehicles . . . blackout switches and 
instrument panel controls. . . storage 
batteries, cranking motors, gener- 
ators, ignition distributors and coils 
* for all types of military vehicles. 


»  Delco-Rem 


DIVISION, GENERAL MOTORS CORP 


















Ne y, 
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ymbol of Quality 


The constant improvement of Shell fuels and lubri- 
cants is the never ending task of Shell Scientists. 
Shell's great research organization has contributed 
much to the successful prosecution of the wor and 
to a better way of living. 

No matter how difficult the problem or how rigid 
the requirements, you can always depend on Shell. 


SHELL OL COMPANY, INCORPORATED 


Oil is ammunition—Use it wisely 
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PRODUCTS 


Helical Gears 
Steelflex Couplings 
Speed Reducers 
Motoreducers 
Marine Drives 
Heavy Drives 
Steel Castings 
Contract Welding 
Contract Machine Work 


The Falk Corporation 
MILWAUKEE, WISCONSIN 
Offices in all Principal Cities 





Firestone 


IS PREPARED 


To furnish the Ordnance and Other 
Departments of the U. S. Army 
with such products as: 


Airplane Tires, Tubes, 
Wheels and Brakes 
Anti-Aircraft Gun 

Carriages and Mounts 
Barrage Balloons 
Batteries 
Bomb Cases 
Bogie Wheel Tires 
Brake Lining 
Bullet-Resisting Tubes 
Bullet Sealing Fuel and 

Oil Hose 
Bullet Sealing Fuel and 

Oil Tanks 
Combat (Run-Flat) Tires 
Combat Tank Tracks 
Controlastic Rubber 

Thread 
Foamed Latex Products 
Gas and Oxygen Masks 

and Parts 


Ground Grip Traction 
Tires for Reconnais- 
sance Cars, Command 
Cars, Trucks, Tractors, 
Prime Movers, etc. 

Machine Gun Belt Links 

Masking Tape 

Mechanical Rubber 
Goods 

Motorcycle Tires and 
Tubes 

Parachute Seats 

Passenger Car Tires and 
Tubes 

Plastics 

Rims 

Rubber Friction Tape 

Rubber Tank Track 
Blocks 

Seadrome Lighting Buoys 

Shell Guard Facings 

Spark Plugs 

Truck Tires and Tubes 








} 
| And many other products used by various 
government departments. | 


_ THE FIRESTONE TIRE & RUBBER CO. | 
| AKRON, OHIO 





























TIME TESTED ELECTRICAL FUSES 


“ECONOMY” 
“NATIONAL” 
“CLEARSITE™ 
“ARKLESS” 
“BEACON” 
“TAMRES™ 
“ECO” 


WE FUSE 
ELECTRICAL 
CIRCUITS 
EVERYWHERE 


ECONOMY FUSE & MFG. CO. 


2717 GREENVIEW AVE. 
CHICAGO, ILL. 


OVER A QUARTER OF A CENTURY 
OF DEPENDABLE SERVICE 








AMERICAR | 


The CCOMOMY CO! 
of the MCU 


ml 





group the maximum of 
motoring enjoyment, 


The fine AMERICAR is 
the lowest priced full-sized 
automobile in the world— 
thrift-travel as well as fine, 
fashionable and prideful 
travel for all America. 


Tue fine AMERICAR is 
built for the great Ameri- 
can public who knows 
what it means to work for 
a dollar. 


This fine car offers big 
car features which will give 
families of every income 


WILLYS-OVERLAND MOTORS, INC., TOLEDO, OHIO 
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| Products of Units of } 
Union Carbide and Carbon Corporation 
UCC) 


THE LINDE AIR PRODUCTS COMPANY 


Everything for Oxy- Acetylene Welding a: dC utting—' “Linde” 

Oxygen, “Prest-O- Lite” Acetylene, ““Oxweld” Apparatus and 
Supplies, “U nion ” Carbide; Steel-Conditioning Machines 
and Processes; ““Unionmelt’”” Welding Process and Equip- 
ment; Nitrogen; Hydrogen; and Rare Gases of the Atmosphere. 


« 
NATIONAL CARBON COMPANY, INC. 


Carbon and Graphite Furnace Electrodes, Graphite Anodes, 
Irradiation Lamps and Carbons, Searchlight C sarbons, C -arbon 
Brushes and Specialties, Graphite Products, “Eveready” Dry 

Cells and Flashlights, “Prestone” Anti- Freeze, “Sta-Way’ 
aoe Repellent, and “Krene” Fabric. 


e 
ELECTRO METALLURGICAL COMPANY 
“Electromet” Ferro-Alloys and Alloying Metals. 
cs 


HAYNES STELLITE COMPANY 


Non-ferrous and Ferrous Alloys —‘ ‘Haynes Stellite”’ Alloys 
for red hardness and wear resistance, “Hastelloy” Alloys for 
corrosion resistance, ‘“Haystellite” Cast Tungsten Carbide 
Diamond Substitute, ““Hascrome” Alloy for wear resistance. 


. 
CARBIDE AND CARBON 
CHEMICALS CORPORATION 


Sy nthetic Organic i hemicals, * “Columbia” Activated Carbon, 
“Pyrofax’’ Gas, and “‘Vinylite” Resins and Plastic Products. 


2 
BAKELITE CORPORATION 

“Bakelite” Resin Molding Materials, Adhesives, Surface Coat- 
ings, and other Plastic Products. 

- 
GENERAL OFFICES: 30 East 42nd St., New York, N. Y. 
**Linde,"’ “*Prest-O-Lite,”* “*Oxweld,"* ‘‘Union,"’ **Unionmelt,”” ‘*Eveready,”’ 
**Prestone,"’ ““Sta-Wav,"* ““Krene,"’ ““Electromet,"’ “‘Haynes Stellite,"* “*Hastel- 
loy,”’ ““Haystellite,"’ “"Hascrome,"’ ‘‘Columbia,"* ‘*Pyrofax,”’ “‘Vinylite,”’ and 
**Bakelite’™’ are trade-marks of Units of Union Carbide and Carbon Corporation 











GENERAL 
CERAMICS COMPANY 





Corrosion- proof Equipment 
for the Chemical Industry 


GENERAL 
CERAMICS COMPANY 


INSULATORS Ie 





Steatite and Ultra-Steatite 
Radio-frequency Insulation 





wa 


— 


Vitreous China and Perma-gloss 
Plumbing Fixtures 


GENERAL CERAMICS COMPANY 


Keasbey, New Jersey Metuchen, New Jersey 
REPRESENTATIVES IN PRINCIPAL CITIES 








RUGGED 


. is the word that describes an S. & W. revolver. 


. rugged design and rugged construction from end 


to end assure Positive Functioning, Unfailing Accuracy! 








SMITH & WESSON 


Springfield Massachusetts 




















ROLLED and 
WELDED 
PRODUCTS 


by newer methods 


Manufacturers seeking new ideas, 
modern design, and newer and more 
efficient methods for their rolled and 
welded products should consult with 
the Cleveland Welding Company. 
Young enough to be constantly on the 
alert for ways of improving their 
methods, this firm is old enough to 
warrant your confidence. Write to- 
day. 


CLEVELAND WELDING CoO. 


West 117th Street at Berea Road, Cleveland, Ohio 
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COMPANY 


Serving the Nation in Its Victory Program 
Machine Tool Castings 
Cast Iron Equipment for Chemical Manufacturers 
Grey Iron and Alloyed Iron Special Castings 
Cast Iron Pipe and Fittings 


General Office—Lynchburg, Virginia 


Branch Offices 
Peoples Gas Building, Chicago—50 Broad St., New York 


Plants—Lynchburg, Virginia - - - Radford, Virginia 








—— 


The Bossert Company, Inc. 


Utica, N. Y. 


* 


METAL STAMPINGS 


* 


DEEP DRAWING 
HEAVY AND LIGHT 


® 


WELDING 


t 


ASSEMBLING 


* 


Established 1896 











Geared to the 


NATIONAL 
DEFENSE PROGRAM 


Thousands of square feet of floor space, 
specially developed machinery, highly 
skilled workmen, unique engineering re- 
sources to produce in large quantities, 
expeditiously, to high quality standards. 


@ SEAMLESS METAL BELLOWS 
@ METAL STAMPINGS 

@ SCREW MACHINE PRODUCTS 
e DRAWN METAL TUBING 


@ TEMPERATURE & PRESSURE 
REGULATORS 


@ PACKLESS VALVES 


The Fulton Sylphon Company | 














KNOXVILLE, TENNESSEE 








KINGSBURY FLEXIMATICS 


FOR 
AUTOMATIC DRILLING AND TAPPING 







FAST 
ACCURATE 
VERSATILE 


Admirably adapted for accurate 
high production of fuze and 
rifle components 





KINGSBURY 
MACHINE TOOL CORPORATION 
KEENE, N. H. 
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“SHOCK TROOPS” OF INDUSTRY 


Small parts and assemblies made by Scovill—forg- 
ings, stampings, hot and cold pressings, drawn 
shells, screw-machine products—are some of In- 
dustry’s “shock troops” . .. marching to the front 
lines of defense, some directly, some passing first 
through the plants of other suppliers. 


Manufacturing a wide range of these parts and also 
complete assemblies for the U. S. Government and 
other manufacturers—is Scovill’s major job today. 
Yet the same resources in experienced engineers 
and high-production machinery which are now util- 
ized to build an impregnable defense, will also serve 
to create a better world tomorrow. 


The story of Scovill’s facilities for war and peace is 
well worth reading. Send for it! Write for the book- 
let, “Masters of Metal.” 


Address 
42 Mill Street, Waterbury, Connecticut 


Scovill Masters Metals—to Help Defend the Amer- 
ica of Today—Build the America of Tomorrow 


Brass, Bronze and Nickel Silver Mill Products— 
Condenser Tubes 


Metal Parts and Products Made to Order in Quan- 
tity from Brass, Steel, and Other Base Metals 


s 























“A high-speed turning lathe developed by Hendey 
for producing a mirror finish at high speeds with 
superfine feeds. Collets lever operated without 


stopping spindle.” 


H=NDEY MACHINE COMPANY 
TORRINGTON, CONNECTICUT 











WOOD 


PRESSES FOR: 


Shell Piercing, Drawing, 
Nosing, Banding. 


POWDER PRESSES: 


Blocking, 
Finishing, 
Dehydrating. 


STRAIGHTENING 
PRESSES. 


FORGING PRESSES. 
ACCUMULATORS. 
HYDRAULIC VALVES. 
HYDRAULIC 


MACHINERY 
For All Purposes. 




















~ R. D. WOOD CO. 


665-TON PERCOLATING 
TYPE DEHYDRATING PHILADELPHIA, PA. 


PRESS 











GRANITE CITY STEEL 





LARGE ENOUGH 


to have the finest of modern steel-making methods, 
machinery and equipment. 


SMALL ENOUGH 


to produce steel orders specially ‘‘tailor-made"’ to fit 
exact requirements. 


GRANITE CITY STEEL COMPANY 
Granite City, Illinois 


Hot Rolled Sheets @ Cold Rolled Sheets ® Striplates 
Galvanized Sheets ©@ Tin Plate ® Electrical Sheets 
Porcelain Enameling Sheets ® Tin Mill Products 
Culvert Sheets 
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The Lapointe Machine 












Tool Company 


Hudson, Massachusetts 


te 


Manufacturers of 


BROACHING MACHINES 
AND BROACHES 
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For over 16 years Ross has concentrated its efforts in 
the production of one product. . . air control valves, , . 


for use in controlling the action of machinery and 
equipment operated by compressed air. 





Today Ross Air Control Valves are helping to speed up 
production of rifles, machine guns, anti-aircraft guns, 
bombs, cartridges, shells, tanks, trucks, tires, aircraft, 
and in controlling various devices on board fighting 
ships and airplane carriers. 


Regardless of your location, there is a 
Ross representative close by who is 
eager to help you keep your air actuated 
equipment operating at top efficiency 

- With one purpose uppermost in 
mind... shortening as much as possible 
this war and the road to VICTORY! 


HAND FOOT SOLENOID MECHANICAL PILOT ALL AIR 
CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL 


A 0 S S Operating VALVE CO. 


6482 EPWORTH BLVD - DETROIT, MICH. 
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BETTER STEEL CASTINGS 


FILM, PAPER 


AND 
CHEMICALS 


for all Photographic 
Processes including 





* AERIAL 

















DEMAND BETTER STEEL MAKING 


The high regard Strong Steel Castings are win- 
ning on important defense work reflects Strong’s 
skill as steel makers as well as steel casters. It 
will pay you to know the Strong way. 








STRCNG STEEL FOUNDRY COMPANY, BUFFALO, N. Y. 








* X-RAY 

* PORTRAIT 

* COMMERCIAL 

* GRAPHIC ARTS 

* MOTION PICTURES 





EASTMAN KODAK COMPANY 


ROCHESTER, N. Y. 
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CARBON and ALLOY STEELS 
of every description 


Bessemer, Open Hearth and 
Electric Furnace Grades 


SHAPES, PLATES, BARS, SHEETS, GAL- 
VANIZED ROOFING & SIDING, CONCRETE 
REINFORCING BARS, TIN PLATE, BLACK 
SHEETS, MANUFACTURING TERNES 


CARNEGIE-ILLINOIS STEEL CORPORATION 











3 Pittsburgh and Chicago D, 


a ee 





STATES 


U bees & D 














AUTOMATIC CONTROLS 


- ELECTRIC 














CONTROLS AND CONTROL SYSTEMS for Heat- 
ing and Air Conditioning in all kinds and types of 
buildings . . . RECORDERS, CONTROLLERS, and 
INDICATORS for every type of Industrial Process. 





M-H CONTROL SYSTEMS 
BROWN INDUSTRIAL INSTRUMENTS 


MINNEAPOLIS-HONEYWELL REG. CO. 

















‘ v 





BE 
WASHERS 


and 


IRONERS 


Sree : 
| PRIME CONTRACTORS TO 


| U. S. ARMY 


HURLEY 
MACHINE 


DIVISION 
of 


Electric Household Utilities Corp. 
Chicago, Illinois 











PNEUMATIC . 

















HERCULES 


— the world’s largest manufacturer 
specializing in the design and con- 
struction of high-speed, heavy-duty 
Gasoline and Diesel Engines, exclu- 
sively. 

Standard Engines and Power Units 
from 4 to 200 horsepower. 


HERCULES MOTORS CORPORATION 
CANTON, OHIO 3 U.S.A. 











ESTABLISHED IN 1885 — 
OFFICES IN ALL PRINCIPAL CITIES 
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Weapons of WAR and REFRIGERATION 


» +» VILTER’S. « » 









* . " — 
We're glad to codperate fully and enthusiastically 
% 'im_our country’s “Triple-quick” Wartime Pro- 
duction job. . . . Lending our engineering skill, 
. knowledge, and facilities to the double task of 
building weapons of war, and Refrigeration and 
* Air Conditioning Equipment for use of Armed 
Forces and Wartime Industries. 
* 
Vilter Products in War Use: 
* Ordnance Equipment 
Vilter Refrigeration Compressors 
* Vilter “Pakice” Equipment 
Vilter Air Conditioning Equipment 
* ph pe Be nna THe Vitter Mec. Co. 
pledge their 2217 South First Street 
utmost effort Milwaukee, Wisconsin 
* in aiding their iia 
country to Vic- Offices in Principal 
tory. Cities 
¥ ** * ERx« x 


ADEQUATE FACILITIES 


fe 
DEFENSE REQUIREMENTS 


bolts ta screws 


Inquiries solicited on all industrial needs 


ENERAL SCREW 


manufacturing company 


1232-1244 West Monroe Street 
Chicago, Illinois 


* 


* 





LY ACARI EON, 8 


BA ER 


PLATINUM. 


AND OTHER PRECIOUS 
METAL PRODUCTS 


As headquarters for platinum and the other prec. | 
ious metals, we can render satisfactory and rapid 
deliveries and are always ready to bid on your re- 
quirements. Here are some of our regular products: 


PLATINUM AND PLATINUM METALS 


Catalysts for Nitric Acid 
Catalysts for Sulphuric Acid 
Laboratory Ware 

Electrical Contacts 

Spark Plug Electrodes 
Thermocouple Wire: Fuse Wire 
Wire Cloth (Gauze and Screen) 
Wire, Sheet and Tubing 


GOLD AND GOLD ALLOYS 
Dental Golds and Solders 
Wire, Sheet and Tubing 
Wire Cloth (Gauze and Screen) 
Gold Plating Salts 

SILVER AND SILVER ALLOYS 


Silver Solders 

Wire, Sheet and Tubing 

Wire Cloth (Gauze and Screen) 
BAKER & CO., INC. 

113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 














* 





Bronze bells, bearing Paul Revere’s mark, in 1803, 
sounded the watches on the finest ships built in New 
England's shipyards. 


Revere 


has served the 


U. S. ARMY and U. S. NAVY 


FOR 139 YEARS WITH 
COPPER, BRASS and BRONZE 
* 

REVERE COPPER AND BRASS INCORPORATED 


Executive Offices: 
230 PARK. AVENUE «+ NEW YORK,N.Y. 
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EST. 1742 


HIGH PRESSURE \ 
GAS CYLINDERS | 


Diameters up to 13” 


FOR ALL COMPRESSED 
and LIQUEFIED GASES 


HOT DRAWN 
from 
CARBON MANGANESE ana 
CHROME MOLY STEELS 












Carefully Made—Rigidly inspected 





TAYLOR-WHARTON IRON & STEEL COMPANY 
HIGH BRIDGE, N. J. 


Cylinder Sales Office..... 110 East 42nd Street, New York, N. Y. 














FOR THE DURATION 


For the duration, and in sup- 
port of the Nation’s all-out 
effort to win-both the war and 
the peace, the facilities of 
Harris-Seybold-Potter facto- 
ries have been changed from 
the manufacturing of precision 
offset presses and printing 
machinery equipment to the 
almost exclusive manufacture 
of wartime equipment. The 
Nation’s claims are first. 


HARRIS - SEYBOLD - POTTER 
C 0 M Pp A N Teens Builders of Successful Offset Presses 


General Offices: 4510 E.7 1st St., Cleveland, Ohio + 
Harris Sales Offices: New York, 330 West 42nd St. 
Chicago, 343 So. Dearborn St. + Dayton, 819 
Washington St. + Atlanta, 220 Luckie St., N. W. 
« San Francisco, 420 Marker St. « Harris-Seybold- 
Potter (Canada) Ltd., Toronto, Montreal 


* 


* 


* 


* 


* 














Piltsburgh 
STEEL PRODUCTS 


Pig Iron & Steel Ingots 
Blooms & Billets 
Wire Rods & Wire 
Wire Reinforcement 
Fences & Barbed Wire 
Industrial Fences 
Seamless Steel Tubes 
Mechanical Tubes 
Boiler Tubes 
Oil Well Casing, 
Tubing & Drill Pipe 
Shell Forgings 


Pittsburgh Steel Co. 


PITTSBURGH \P/ PENNSYLVANIA 














GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. 
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THE HOOVER COMPANY 


(Manufacturer of The Hoover Electric Cleaner) 
Extending full coéperation in the 


WAR PRODUCTION PROGRAM 


The Hoover Company North Canton, Ohio 











This Simple Pump Produces 
Vacuum Without Pulsation. 
Nash Vacuum Pumps are preferred equipment on 

installations where non-pulsating vacuum is required, 
such as altitude testing chambers, for both pilots and 
plane equipment. 

Nash Vacuum Pumps have but one moving part,a 
rotor cast in one piece, and revolving without metal- 
lic contact. There are no valves, no pistons or sliding 
vanes, no internal parts requiring wear adjustment 
or lubrication. 


NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A. 

















ee 


UNIQUE SPECIALTIES 
INC. 


xk * 
MANUFACTURERS OF 
ARTILLERY FUZE PARTS 
* 


SCREW MACHINE WORK 
(ALL METALS) 


* 


PRECISION MACHINE WORK 
(TOOLS, DIES, JIGS, FIXTURES) 


* 


GENERAL OFFICES 
s21 sth AVE. 
mM. 5.4. 











Warp La FRANCE 





T is with a great deal of pride that we are 
producing Tank Recovery Trucks for our 
Armed Forces. And we are confident that 
our many years of truck building experience 


will render dependable and valuable service 


in these crucial times. 














LV) :¢-t0 oe 0:0) ob -7-0\ (0120 bb -10 (01-48 Oxo) 1-1 
ELMIRA, NEW YORK 
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RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 
Waist Belts 
Machine Gun Ammunition Belts 
Pistol Belts 
Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONNECTICUT 




















Yoloy for DEFENSE 


* x RK MX KX KX KX HK 












Yoloy is Youngstown’s high-tensile, low-alloy steel, 





particularly adaptable for light-weight construction. 





It is now being used for combat tanks, gun mounts, 






gun shields, military truck frames and bodies, and 






other defense equipment. Yoloy has proved its fit- 











ness for military service by years of satisfactory per- 
formance in thousands of trucks, buses, railroad cars, 


steam shovels and other equipment where it is 





desirable to eliminate dead weight and bulk with- 









out sacrificing strength or durability. 


YOUNGSTOWN 


Manufacturers of Carbon, Alloy and Yoloy Steels 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


General Offices -- Youngstown, Ohio 






Essential to defense are figures; 
Essential to figures are Monroes 





Machines for every need in industry—calculating, adding- 
listing, accounting, bookkeeping, and check writing machines 


MONROE 


CALCULATING MACHINE COMPANY, INC. 
General Offices, ORANGE, NEW JERSEY 








1 J 


SASS 


TEERINGS can | 


DIVISION 


GENERAL MOTORS CORPORATION 
\ J f 


SASINIAY 
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The MOREY 26 


Told @aCi-lela-te| 


TURRET LATHE 


Timken Bearing 
Self-Locking Turret and Infinite Spindle Speeds 


CAPACITY 
Automatic Chuck 
(round) 1” 
Swing over cross 
slide 6” 
Swing over bed 

- \ 

Thousands of the MOREY 2G Turret Lathes are saving money 
with no sacrifice of high speed production. Economy features: 
Back Geors are instantly thrown in’ through extra large Twin 
Dise Clutch—Full advantage from high speed and carbide tools 
=-Vibrationless precision and Gn’ infinite variety of spindle 
speeds for every job-Timken beoring—Self-locking turret. Can 
be furnished with tooling. : 

Ask for Circula 


MOREY MACHINERY CO., INC 


410 BROOME STREET @®@ NEW YORK, N. Y. 


629 for full details 





(for ECONOMY-—for HIGH SPEED PRODUCTION 
















Specializing 


IN THE 
PRODUCTION OF HIGHEST QUALITY 
ELECTRIC MELT STEEL CASTINGS 
FOR 
HIGH-PRESSURE AND 
HIGH-TEMPERATURE SERVICFS 


KEY COMPANY 


EAST ST. LOUIS ILLINOIS 











OIL 


forces of today! 





Js Che Staff of Life 


for our highly mechanized fighting 


We are proud to lend our facilities 
in helping to produce this Staff of 
Life in quantities sufficient to guar- 
antee an all-out Allied Victory. 


REDA PUMP COMPANY 


BARTLESVILLE, 


The Only Submergible Electrical Centrifugal 
Oil Well Pump 





OKLAHOMA 








The NEW Metal Cleaning 





EVEN A FINGERPRINT 
WILL NOT “‘TAKE”’... 


—after asingle stage of spray wash- 
ing by our latest synthetic fluid 
process. This process is one of the 
most dramatic results of 11 years 
of Solventol work with metal-liquid 
inter-face phenomena and fluid 
mechanics. Major industries have 
already proven that it not only re- 
moves all greases and inerts in- 
stantly—but conditions all metals 


—against rust, corrosion and hand 
soil—during production, assembly 
and inspection. In most applica- 
tions available washers are con- 
vertible. In others, new, compact 
and progressive units are especially 
designed to give maximum effect. 
Write, wire or telephone Solventol 
Chemical Products, Inc., 15841 
Second Avenue, Detroit, Michigan. 


MODERN SYNTHETIC FLUID 





SOLVENTOL 


SUPER-CLEANING 
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RADIO SHIELDED 
IGNITION HARNESSES 


RADIO SHIELDING 
CONDUIT AND ACCESSORIES 


All Metal Pressure Tubing 
For Fuel and Oil Lines 


TITEFLEX METAL HOSE Co. 


500 Frelinghuysen Ave. Newark, N. J. 











ArmaSteel 


A east ferrous metal 





MACHINE GUN SUPPORT BARREL 


Weight of 4-inch steel tubing, 20.0 pounds; 
rough ArmaSteel casting, 6.0 pounds; 
machined casting, 4.5 pounds. Reduction in 
man-hours in machining, 45 to 50 per cent. 


Saginaw Malleable Iron Division 
General Motors Corporation Saginaw, Michigan 


CAST FOR A LEADING ROLE IN ARMAMENT 





ea ly 4 
Be . , ald +> & 
: 4 i . 


KOEHRING POWER — built into the shovel from engine to 
clutches, gears, and crowd—power that flows without loss or interrup- 
tion to the digging dipper—is the “stuff” that counts to maintain high 
speed maximum production on day and night working schedules. 


KOEHRING STRENGTH — built into the shovel to “take” the 
power—strength without a weak link—Heavy-Duty construction—from 
crawlers to dipper—is the quality required for high speed digging in 
all types of material. Dirt or rock, Koehring strength is digging strength. 





KOEHRING COMPANY - MILWAUKEE, WISCONSIN 
Heavy Duty Construction Equipment 




















— 


= 





MANUFACTURERS—ALL TYPES STAYBOLTS 
For 
LOCOMOTIVE—STATIONARY & MARINE BOILERS 
Standard with 
WAR DEPARTMENT—CORPS OF ENGINEERS FOR YEARS 
————_———_- 0 — —— —— —_ —— 
HIGH GRADE SMALL FORGINGS 
of 
IRON—STEEL OR BRASS 


FLANNERY BOLT COMPANY 
Bridgeville, Pa. 
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CHASE BRASS & COPPER CO., Incorporated 
Subsidiary of Kennecott Copper Corporation 
Waterbury, Connecticut 
Warehouses: Baltimore, Boston, Chicago, Cincinnati, Allentown, Pa. 
Cleveland, Detroit, Houston, Los Angeles, Milwaukee, . . 
Minneapolis, Newark, New Orleans, New York, Philadel- New York, N. Y. San Francisco, Calif. 
phia, Pittsburgh, aie = Louis, San Francisco, Portland, Oreg. Los Angeles, Calif. 
Seattle. 
Sales Offices: Albany, Atlanta, Rochester, Jacksonville, 
Kansas City, Indianapolis. 

















© I “t S Airplane Tires Telephone Wire 


Automobile Tires Commercial Wires 
A “Prime Necessity” in Total eh Tons an tieiliee 
War Solid Tires Rubber Boots — Shoes 
Combat Tires Soles — Heels 
Puncture Sealing Raincoats 
Federal Screw Works is ready Tubes Diving Suits 


to meet your fastening prob- Bullet Sealing Fuel Rubber Mountings 
lem with technically trained Cells Molded Goods 


ss ; ‘ Gaskets 
men and available equipment. Steering Wheels 


Combat Tank Track Sheet Packing 


Matti 
Why not place your current Blocks vine 
a Air H 
bolt problem in our hands? iv Hose shined 
Bullet Sealing Fuel ock Fads 


Hose Drug Sundries 
Laytex Small Diameter Conductive Rubber 


FEDERAL SCREW WORKS Wire Safety Items 
ee a UNITED STATES RUBBER COMPANY 


3401 Martin Avenue 
1230 SIXTH AVENUE . ROCKEFELLER CENTER . NEW YORK 


Detroit, Michigan 
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AIR BRAKES... 











HELP KEEP 
RAILROADS 


Rolling... 


As war-time activities compel rail carriers 
to augment and accelerate the movement of 
materials, machines, and men, Westinghouse 
Air Brakes continue to perform their tradi- 
tional vital function of helping to safeguard 
and expedite train operation. * 7 7 * 


WESTINGHOUSE AIR BRAKE CO. 
1869 * WILMERDING, PA. «* = 1942 














“If We Fail Today — We Fall Tomorrow”’ 


TANKS 
FOR NATIONAL DEFENSE 





AIR-BORNE TANK Designed by 


ARMORED TANK CORPORATION 
1 Exchange Place, Jersey City, N. J. 


BARCLAY 7-4929 
_Cable Address: SPEEDTANK JERSEY CITY 


eer = 


BERGEN 3-3749 
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BUCYRUS 
ro" > 


Ab4C 


FAST MOVES ratwen sore 


ARMY road building and road maintenance require 
frequent quick moves on the job and fast moves between 
jobs. Bucyrus-Erie’s famous 10-B, with its exceptional 
mobility and travel speeds to 444 m.p.h., has long been a 
time and money saver on road work, trenching, drainage, 
airport and camp construction. It climbs grades to 30 
per cent or more, maneuvers easily over rough ground, 
digs close to its cats, holds accurate grades. For job-to- 
job moves it can be transported at fast trucking speeds 
on its own fast-loading transport wheels. Enlist this 
handy %-yard shovel in your corps. 


BUCYRUS-ERIE 


SOUTH MILWAUKEE, WISCONSIN, U.S.A. 
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AGFA ANSCO 
PHOTOGRAPHIC 
MATERIALS 


| 

| 

| 

| 

| 

| 
FILMS: CAMERAS : 
PAPERS: CHEMICALS | 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Recognized for Superior Quality by 
Photographers Everywhere 


AGFA ANSCO 


BINGHAMTON, N.Y. Made in U.S.A. 


1842 - 1942 
100 YEARS OF AMERICAN PHOTOGRAPHY 


as atm conan asec ae es nan cE ce ane da 
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AND OTHER 
HIGH GRADE 


IN 
—and Get the Right Abrasive You Need 
ELECTRIC STEEL In this modern Clover plant, conted abrasives are made i 


—the finest. This is consistently maintained through the strict 





FOR control exercised by Clover Technical Laboratories. 
Let our engineers investigate your problems and by study, test 
ORDNANCE EQUIPMENT and experience determine the right abrasive for your needs. 
Abrasive Papers and Cloths: Sheets, rolls, belts, discs, 


sleeves, and other shapes in Flint, Emery, Garnet, Aluminum 
Oxide and Silicon Carbide; in paper, cloth and combination 
backings. 

Grinding and Lapping Compounds: Supplied in eight 
grades from microscopic fine to very coarse, to meet every 
grinding, polishing or lapping need. In the Green Can— 





TH F famous for over 38 years 
CLOVER MFG. CO., NORWALK, CONN. 
SYMINGTON-GOULD CLOVER 
CORPORATION conten asrasives BB .areinc. compounns 
Box 993 ROCHESTER New York 


QUALITY ABRASIVES SINCE 1903 


S 
Allenton DOEHLER DIE CASTING CO. 


: Producer of Die Castings 
FOR THE tremendous volume camer « D g 
of gaging brought by defense, 




















the Sheffield Visual Gage is 
highly sensitive, instantaneous in 
in action and deadly accurate ALUMINUM - MAGNESIUM 
(checking to thousandths, 
“tenths” and millionths of an ZINC - BRASS « TIN: LEAD 
inch), Simple in construction, i ALLOYS 
easily handled, extremely dur- 
able, it is used for checking also 
parts, tools, production and 
nil? master gages. The Reed Mech- , 
w anism, the heart of the gage, is Permanent Mould Castings 
\e" ; positive in action—entirely In 
free from frictional wear. ALUMINUM - MAGNESIUM 





EY ° pane EF PIELD a ane ae 


ORATION > é | 386 FOURTH AVENUE - NEW YORK, N. Y. 
* DAYTON, OHIO, USA. reo nase, 








Le tore 
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eee, 
NORTON ABRASIVES |; 
<r 


For 

Every 
Grinding 
Job 

@ in the 

| Defense 
| Industries 


be | sa “ee 
NORTON 


GRINDING WHEELS 


NORTON COMPANY, Worcester, Mass. 


Distributors in all principal cities 














QUALITY HARDWARE 
AND 
MACHINE CORPORATION 


Designers and Builders 
of Progressive Dies to 
Produce belt links 


5823-51 Ravenswood Avenue, 


Chicago, Illinois 

















THE 


BINGHAM STAMPING 


COMPANY 


TOLEDO, OHIO 


METAL STAMPINGS 


AND 


ASSEMBLIES 
FOR OVER 20 YEARS 





* 


LEADING SUPPLIER OF 


EMERGENCY HAND BRAKE LEVERS 


FOR 


TRUCKS AND PASSENGER CARS 












“It’s first call 
for 
refreshment” A 





When you're doing your bit 
on any job, pause and turn to 
refreshment right out of the 
bottle,— ice-cold Coca-Cola. A 


moment for ice-cold Coca-Cola 





is a little minute long enough 


for a big rest. 
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Crveneg LAND, SEA and AIR 


Army Air Corps and Navy 

Supplies— Radio shielding for 
ignition and secondary systems 
¢ Electrical connectors —Army 
and Navy specification 
¢ Cartridge engine starters « 
Flexible conduit. 


Army Ordnance and Chemical 
Warfare —Fire control and sight- 
ing instruments ¢ Flexible shaft- 
ing for controls ¢ Armor plate « 
Gun carriages and tank equip- 
ment ¢ Metal bomb components 
¢ Ammunition rounds counters. 


br CORPORATIONS 


NEWARK 











Le 








EY factors of national defense are our 


mining, manufacturing, and trans- 


K 


industries and their management are served 








portation industries. These great 





by the specialized products of the Thomas 
A. Edison Industries in a wide range of ap- 


plications essential to national preparedness. 


Thomas 0. Eisen. 


INCORPORATED 





West Orange New Jersey 








NEW JERSEY ie — 
—= 








= While dependable Big Ben 
is on the job keeping the workers 
of America on time, Westclox facili- 
ties and skilled craftsmen are busy 
producing vital war materials. We 
are proud of the privilege of con- 


tributing to the cause of Victory. 


WESTCLOX 


Makers of Big Ben 


Ure 
JQ. 
Westclox, Division of General Time Instruments 
Corporation, LaSalle-Peru, Illinois 

















Corrosion Specialists 


The Duriron Company has specialized 


© in the production of corrosion-resisting 
alloys and equipment for the past 29 
years. 

e 
The alloys consist of Duriron and 

e Durichlor (high silicon irons), and the 
Stainless Steels—Durimet (a _nickel- 
chrome-moly steel), the chrome-nickel 

e alloys (18-8), chrome irons, and special- 
ized alloys for corrosion-resisting pur- 
poses. 

& 


Standard equipment includes centri- 
fugal pumps, valves, pipe and fittings, 
e steam jets, ejectors, tank outlets, heat 
exchangers, kettles, exhaust fans; labo- 


ratory equipment, special 
finished equipment in all 
alloys, and rough and 
machined stainless-steel 
castings. 
Technical bulletins 
sent on request 


THE Dt 


(3 , HAVYTOWN OH ° oN 
~*QURCO STAINES 


The DURIRON COMPANY, Inc. 


DAYTON, OHIO 


General Offices 


Branch Offices and Sales Representatives in Principal Cities 
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— 
CONTAINER 
CORPORATION 
OF AMERICA 
PAPERBOARD 


CORRUGATED AND 
SOLID FIBRE 
SHIPPING CONTAINERS 


FOLDING CARTONS 


CHICAGO, ILLINOIS AND 
21 OTHER STRATEGICALLY 
LOCATED CITIES 











Use the Safety Switch 
with the new switching 
principle—the 


Shutlbrak 
Switch 


This high quality, horsepower rated, 
heavy duty industrial switch embodies 
entirely new ideas in design and con- 
struction — including 

SHUTTLE Type Operation... 

Line Pressure Contacts... 

Kamklamp Fuseholders... 

@® Pressure Type Cable Con- 

nectors... Extra Size Wire 

Space... Front Operation... 

Harmonizing Appearance. 
Capacities at present: 30 to 600 amp.., 
inclusive, for 250 volts AC or DC, and 
575 volts AC, in 2, 3 and 4 poles. 
(Larger capacities in preparation.) 
Approved by Underwriters’ Laborato- 
ries as an Enclosed Switch. 

For detailed information and prices 

write for Bulletin No. 59. 


Frank Adam 








Type A, in ON position; 

door interlocked with 

handle—fuses not acces- 
sible when ON. 


4 om di lommete) (1-)\, bf 


sT..Louis 











nmvenare DELIVERY fae 


known machine tools, the new Gilbarco Centrifugal 
Coolant Pump is now available in any quantities. 
Equipped with 4 H.P. explosion-resisting motors 
for all voltages, including polyphase, 115 or 230 
volts D. C. These dependable pumps will handle 
up to 15 gallons per minute. Durable—low in price | 
—a product of one of the country’s largest pump 
makers. Wire or write at once for descriptive bul- 
letin and prices! } 


GILBERT & BARKER MFG. CO. me 


@ Standard equipment on many internationally | 


= ‘ 
+4 


WEST SPRINGFIELD, MASS. 








MATHEWS CONVEYER 
COMPANY 


Engineers & Manufacturers 


—o— 


Roller Conveyers 
Belt Conveyers 
Trolley Conveyers 
Pallet Conveyers 
Apron Conveyers 
Elevating Conveyers 
Portable Conveyers 
Spring-Mounted Conveyers 
Coil-Handling Systems 


Special Power Conveyers 


—o— 


Main Office 
ELLWOOD CITY, PENNA. 
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"COM eo 


& ee 
is 


_..A vital necessity of =~“ YA 
National Defonse - 


ee 


a) 


Without Oil, modern meth- 
ods of defense would be im- 
possible; airplanes, ships, 
tanks, tractors and trucks 
would be unable to function. 
Hughes Tool Company is 
proud of the part it has 
played, thru the manufac- 
ture of rotary rock bits and 
other specialized oil indus- 
try products, in the devel- 
opment of oil. 


Type “OSQ-2” Rock Bit 
Available in Populer Sizes 
5% and Larger 


HUGHES TOOL COMPANY ° “t:x:5" 




















STONE & WEBSTER 
ENGINEERING CORPORATION 


DESIGN CONSTRUCTION 


REPORTS APPRAISALS EXAMINATIONS 


CONSULTING ENGINEERING 


NEW YORK 
BOSTON CHICAGO 
HOUSTON PITTSBURGH 
SAN FRANCISCO LOS ANGELES 
































Che 


NEW HAVEN 
CLOCK 
CO. 


NEW HAVEN, CONN. 
+ 
fine 
craftsmanship 
since 


1817 


PRECISION MOVEMENTS 


WRIST AND POCKET WATCHES 
CLOCKS OF ALL DESIGNS 





























Freezes silewily with 
NO MOVING PARTS: 


© PERMANENTLY SILENT ® CONTINUED Low. 


OPERATING COST @ FREEDOM FROM 
WEAR @ MORE YEARS 
OF DEPENDABLE 


SERVICE @ SAVINGS 
THAT PAY FOR IT 
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Johns-Manville 
ASBESTOS PRODUCTS 


Johns-Manville has long been recognized 
as an authority on asbestos and asbestos 
products. The remarkable permanence, 
chemical stability and fire-proofing qual- 
ities of this nonmetallic mineral are re- 
sponsible for its unusual adaptability and 
its outstanding performance record in 
many different types of service. 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of 
industrial products by combining this im- 
perishable mineral with other materials 
especially suited to each particular purpose. 
Some of the best known Johns-Manville 
Products are listed below: 

Recoil and other Packings—Brake Linings and 
Clutch Facings—Boiler and Pipe Insulations 

Rock Wool Building Insulation—Corrugated 

Transite Roofing and Siding—-Transite Asbes- 


tos-Cement Pipe and Electrical Conduit— 
Asbestos Roofings and Shingles 


Engineering data and specifications on any Johns- 
Manville product may be had on request. 


Johns-Manville 


22 East 40th Street New York, N. Y. 



































Our products include automatic 
lathes, milling machines, centering 
machines, tool grinders, and 
special machinery. Our Engi- 
neered Production Service will 
show you how these machines 
with very little special tooling can 
be adapted to operations on vari- 
ous sizes of shells, rifle compo- 
nents, tank and airplane parts 
and other ordnance work. 











SUNDSTRAND MACHINE TOOL CO. 


ROCKFORD, ILLINOIS 





N TERNATIONAL FLARE - SIGNAL DIV. 


of THE KILGORE MFG. CO., Tiap Cily, Ohio 








CRANE 


VALVES AND FITTINGS 
PIPE 
FABRICATED PIPING 
PLUMBING AND HEATING 
PUMPS AND WATER SYSTEMS 
* 


Wirn vastly complete lines of these products of 
which each individual item has superior adapta- 
bility to a specific need, Crane Co.’s strategic nat- 
ional distribution system serves every local market 








conveniently. 


CRANE CO. 


General Offices: 
836 South Michigan Avenue, Chicago, III. 
NATION-WIDE SERVICE THROUGH BRANCHES, WHOLE- 
SALERS, PLUMBING AND HEATING CONTRACTORS 






































WALTHAM 


America’s 
First Watchmaker 


WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 
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SPEEDIER SERVICE 


FROM TOOL CRIBS 
AND STOCKROOMS 
WITH 


ROTABIN 


“ROTATING 
STEEL 
STORAGE 
EQUIPMENT” 
@ 
















Break the bottleneck in your tool cribs and stock- 
room—save time of men and machines by storing 
tools, and all binable materials in Rotabins. Com- 
pact, quickly accessible, easily indexed, a place for 
every item and every item in its place. Write today 
for catalogue. 


THE FRICK-GALLAGHER MFG. CO. 
Wellston, Ohio 














SPARK PLUG 


for every type of aviation engine 






THE BS CORPORATION 


Contractors to the United States Army and N Engine Builde 
136 WEST 52nd STREET, NEW YORK... . Cable Address: Guhstec co, New York 





PAINT PROTECTION 
TO “Keep em Flying’! 


% The Glidden Company is proud of the 
part it has played in furnishing our armed 
forces with much of the paint it needs to 
carry the fight to the enemy. Paint for our 
flying and ground forces, meeting strict 
specifications, is being produced by our 
plants to meet the Army’s call for service, 
for quality! 


FACTORIES from Coast to Coast—BRANCHES 
in Principal Cities 


THE GLIDDEN COMPANY 


NATIONAL HEADQUARTERS * CLEVELAND, OHIO 


72 ; > a% * 
* Cvetyuwnere om Cv30ry TAG 





GLIDDEN PRODUCTS CARRY THE “TIME-TESTED” 
MARK OF QUALITY 


















i 





NovEMBER-DECEMBER, 1942 





ARMY ORDNANCE 599 








——_—— 


~~ DOPP 


SEAMLESS JACKETED KETTLES, 
MIXERS, VACUUM & PRESSURE PANS 


FOR 
PROCESS 
INDUSTRIES 


INCLUDING 
THE 
NATIONAL 
DEFENSE 
PROGRAM 


QUALITY: 
BUILT 


5 TO 1700 GALS. @ 


GUARANTEED 
FOR LIFE 


COWERS MANUFACTURING Co. 





MANUFACTURERS OF DOPP EQUIPMENT 
FOR HEATING, COOLING AND MIXING 
1318 NIAGARA STREET, BUFFALO, N. Y. 





WATERBURY 
CLOCK CO. 


WATERBURY, CONN. 


Manufacturers of 


FINE WATCHES, CLOCKS AND 
TIMING DEVICES SINCE 1857 





a 


WARRIOR 


A LOW-PRICED 
WRIST WATCH 
FOR 
MEN IN THE 


SERVICES 























THE STANDARD PRODUCTS CO. 


ADMINISTRATIVE Orrices & ReseEARCH LABORATORY 


505 Boulevard Bldg. 
DETROIT, MICHIGAN 


* 


PLANTS 


OHIO 
Port CLINTON — CLEVELAND 


MICHIGAN 
Marine Ciry — St. Crater 


* 


Molded & Extruded 
Rubber & Synthetic Rubber 


Molded & Extruded Thermoplastics 


Compression & Transfer 
Molded Thermosetting Plastics 


* 


ON A WARTIME BASIS 











PRECISION STAMPINGS 


Specialists in small to 
medium-size precision 
stampings fabricated 
into assemblies which 


carry tolerances com- 


parable to specifications 

of closely machined 
parts. 

Our factories have al- 
ready produced millions 

of precision defense units 

. . . Stampings and as- 
semblies which cannot 

be produced by the ordi- 

nary stamping manufac- 

turer. i 


If you have a precision stamping problem, let our 
engineers and production departments solve it. 





Builders of Mitchellock ignition 
switches, directional signals and 
United oil-bath air cleaners. 








UNITED SPECIALTIES COMPANY 


9705 COTTAGE GROVE AVENUE * tile Vcleme Sal, [eli 
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PHONE 
3-2521 





AUTO SPECIALTIES MANUFACTURING CO. 


INCORPORATED 


Electric Steel Castings 
Dreduaut & Auscolift Jacks 
Matleable Jron Castings 


GENERAL OFFICE 
ST. JOSEPH, MICHIGAN 





—_———— 


Lambert Disc Brakes 


Cable Address 
--AUSPECO.. 























. cleans 
Ss guns 
thoroughly 


because it penetrates into the grooves and 
gets out ALL the primer, powder and 
metal fouling. Removes and prevents rust. 
Still ‘the cream of the crop’ with a 39-year 
record for performance and dependability. 
Will clean any type of firearm. 


FRANK A. HOPPE, Inc., 
Philadelphia, Pa. 


Makers of 


HOPPE’S N° 9 




















a * 


erm, | | | at 
A goo's © quiet 


: { Nea ‘ 
«: ns Ps | i 
- a3 oe yc 
prod 
qanus Pant 
pAILLING 


speEDS 


New operators learn 
quickly the simple opera- 
tion of these productive 
machines — and maintain 
high output of defense 
products. 

















BROWN & SHARPE 
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Sam speed up the ultimate Victory. 











PLANTS PRODUCING 
Ordnance Equipment 
for UNCLE SAM.... 


We are utilizing the equipment and personnel of all our five plants to help Uncle 
Day and night we are maintaining production of vital ordnance equipment to help the 


United Nations Armies, Navies and Air Forces to bring the present war to a speedy 
close and an eventual and permanent peace. 


We Must Win — We’ve Got To Win — WE WILL WIN 


FEDERAL LABORATORIES, INC. 


Specialists in Scientific Law Enforcement and Ordnance Equipment 


185 FORTY-FIRST STREET CABLE ADDRESS FEDERALLAB PITTSBURGH, PA. 








* 





PEL yCTION 


. DED 
pour sh wee 


Fobricators of 
Quality Products for Over 50 Years 


L.O.KOVENéBRO, Inc. 


154 OGDEN AVE., JERSEY CITY, N.J. 


PLANTS: 
JERSEY CITY, NJ. 
DOVER, N.J 

































IN TIME OF PEACE 


Vacuum Cleaners 
Electric Floor Polishers 


Smoothcut Can Openers 


@ 


IN TIME OF WAR 


Matériel for the Army 
FOR VICTORY 


and for Permanent Peace 


Fifty years of manufacturing experi- 
ence now being devoted to an all-out 


effort in support of our fighting men 






THE REGINA CORPORATION, Rahway, N. J. 
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THE HUB OF THE HOWITZER 


Contributing to America’s might in fire 
power that will bring victory, The J. G. 
Brill Company is making gun carriages 
for 75-mm. pack howitzers. These how. 
itzers combine superior striking power 
with unequaled portability. Precise ma- 
chining and a high degree of accuracy 
is imperative in the manufacture of 
these mounts—so that all parts are 
absolutely interchangeable from gun to 
gun for quick and easy assembly and 
disassembly. And because of this, the 
time required, according to time tests, 
from the disassembled position on mule- 
back to complete assembly and firing is 
less than two minutes. In addition to 
these gun carriages, The J. G. Brill Com- 
pany is supplying trailers for antiair- 
craft generators, hydraulic press forg- 
ings of many kinds, sheet-metal work, 
machining and woodwork, and seating, 
In the production of ordnance as in 
its peace-time pursuvits—whatever Brill 
designs and builds, it designs and builds 
well! 


Viste 254) eee THE J. G. BRILL COMPANY 


Photo by U. S. Army Signal Corps. PHILADELPHIA PENNSYLVANIA 


ARMSTRONG 


35 











CORK COMPANY 





E have converted to war work a large part of 

our manufacturing facilities and are pro- 

ducing concealment material, bombs, shells, 

shot, airplane parts, and other needed materials. 

In addition we offer a variety of products suited 

to many uses in war equipment and buildings 
including... 

e Gaskets and packings of cork composition, 
cork-and-synthetics, cork-and-rubber, and 
fibrated leather. 

e Low temperature insulation, building insula- 





















7E are proud of the flag now flying above our plant; tion, and insulation for automotive truck and 
proud of the Army-Navy “E™ pins we are privileged trailer bodies: Corkboard, cork covering, 
to wear. But, in all fairness, we feel those honors should mineral wool board, Foamglas, Temlok (fiber- 
ee tee Wie Ge. users of “G.T.D. Greenfield board), and Fiberglas*. 
: ps aan e High temperature insulation: Insulating fire 
Your patronage made us grow. Your loyalty inspired our brick and cements for temperatures from 
progress. That is why War found “G.T.D. Greenfield” 1600° F. to 2600° F 
ready, When the hour struck, we had both the equipment » . # = 
and the skill necessary for greatly increased output of tools ° Flooring for powder plants, aircraft, boats, 
for the building of modern war weapons. automotive and railway equipment, machine 


shops, and general buildings. 


Now, “for the duration,” we pledge ourselves to any 

sacrifice that Victory may demand. Harder work. Better e Glass insulators for telephone and telegraph 
work. Ever increasing production. And we are helped in service. 

this resolve by the knowledge that in this erisis, as in the OFFICES IN PRINCIPAL CITIES 












past, we have your backing and co-operation. 





* Reg. U.S. Pat. Off. 0.-C. F. Corp. 
















GREENFIELD TAP AND DIE CORPORATION (A) ARMSTRONG CORK COMPANY 


REENFIELD © MASSACHUSETTS 
MUNITIONS DIVISION + LANCASTER, PA. 


Detrorrt Prant: 5850 Second Boules ard 
Wanenouses in New York, Chicago and Los Angeles 







In Canada 
Greesetetp Tae avo Die Cone. of Caxana, Lro., Gant, Oxtranto 





ll i 2 ie) 


“” ' |: 
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NEW FOLDING | cucu 
H&R REISING 
SUB-MACHINE GUN 





4 










Harrington & Richardson announce the new, compact, 
Reising Sub-Machine Gun with folding metal stock 
extension — selected as a standard troop arm. This 
handy arm takes up little space, is easy to carry, easy 
to use . . . ideal for fast-moving combat units, Home 
Defense units, paratroops, and as emergency weapons 
for tank crews. 


Specifications: Caliber .45. Weight 6 lbs. Over-all length 
22” folded, 32” with stock extended. Barrel length 11”. 
Sight radius 1814”. Weight of bullet 230 grains. Oil- 
finished American Walnut stock, reinforced with im- 
bedded steel bar to withstand rough usage. Semi- and 


NEW MANUAL full-automatic. Cyclic rate 450-500. Bottom-fed from 
Just off the press: new manual covering all details 20-cartridge clips. Also available is the standard H&R 
of Models 50 and 55, H&R Reising Submachine Gun, Reising Sub-Machine Gun with solid wooden stock, 
and Model 60, Semi-Automatic Rifle. Free on re- 3534” over-all. This gun is identical in most respects 
quest to authorized inquirers. with the folding model shown here. 





[HARRINGTON & RICHARDSON 43"5.co".A%7 











LESHNER DIVISION 


THE PHILIP CAREY MFG., CO. 


Manufacturers 
of 
STERILIZED 


WIPING CLOTHS 


Packed To Individual 


or Government Specifications 


























PRODUCERS SUPPLYING ARMY, NAVY, ARSENALS, 
OF MATERIALS AND MANY ORDNANCE PLANTS 


FOR THE 
THEATRE OF WAR 






General Offices: 
HAMILTON, OHIO 


Branches in All Principal Cities 
















| TRIUMPH EXPLOSIVES, Inc. 


ELKTON, MARYLAND 
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IN THE FRONT LINE 


with 
FILTERS 
EVAPORATORS 


PROCESS EQUIPMENT 
MILLS and CRUSHERS 





~ 











= 


GOSLIN—BIRMINGHAM 


MANUFACTURING CO., Inc. 
BIRMINGHAM, ALABAMA 








STAMFORD ROLLING 


MILLS CO. 


BRASS 
COPPER 





STRIP AND COILS 


SPRINGDALE 


BRONZE 


z, NICKEL SILVER 


CONNECTICUT 


—$——__ 
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QUICK, PORTABLE HEAT 











—<—$— 


Serving the Nation 
in its Defense Program 


EVANS PRODUCTS COMPANY 


Detroit, Michigan 





Nedce Circulating Heaters 


Manufacturers of Here is clean, swift, economical heat 
Machine-gun mounts Auto-Railer vehicles wherever it is desired. Models 
Airplane engine mounts Battery separators available with one or two powerful 
Automotive heating and venti- Douglas fir plywood Standard or Dubl-Hot Burners. 
lating equipment Auto loading 
on . . t . . . 
— ne oe National Enameling and Stamping Company 
Auto-Stop barriers 270 N. 12th Street Milwaukee, Wisconsin 
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ARMY AND NAVY ORDNANCE MATERIEL 
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CE ETE SS 








Antiaircraft Gun Mount 


GUN CARRIAGES - RECOIL MECHANISMS - GUN BARRELS 
ARMOR PLATE - SHIP AIRPORTS - PROJECTILES AND SHELLS 
DEPTH CHARGES 


HIGH PRECISION WORK OF ANY CHARACTER 


YORK SAFE AND LOCK COMPANY 


Factory and Principal Office 


YORK,PENNSYLVANIA 




































HARRISBURG 


for 
AERIAL BOMBS 





Bausch & Lomb is honored that 
its products are used by the 





armed forces of the United States. 





| 
ae 4 
ee 


Seamless Plate-Made 
STEEL CYLINDERS 


Chrome-Molybdenum and 
Manganese for 
high and medium pressure 


} 

¢ y & ' Drop-Forged Steel 

«4 =. -» PIPE FLANGES 
—<K In all types 

Se” 
DROP FORGINGS 


of all descriptions 














All Products are made from 
Harrisburg’s own Alloy and 
Carbon Steels. 
HARRISBURG STEEL CORPORATION 
HARRISBURG PENNSYLVANIA 









YO ta 





ii) 








BAUSCH & LOMB OPTICAL CO. | 
ESTABLISHED 1853 * ROCHESTER, N. Y. i 
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TRADE MARK 


5 AALS 


REG US PAT OFF. 





Indispensable In Modern Warfare 





The “Tommy Gun” 







THOMPSON SUBMACHINE GUN 


The Tommy Gun is standard equipment in many branches of the armed forces of the United States, the Coast 
Guard, and FBI; and the combat troops of the British Empire. Remarkably light, easy to handle, and with 
great destructive power, the Tommy Gun is a one-man weapon of proved reliability. 


It is repeatedly demonstrating its effectiveness in actual combat conditions on various fronts during the present 


| AUTO-ORDNANCE CORPORATION 


1437 Railroad Ave. Bridgeport, Conn. 











AMERICAN 

| HEAVY-DUTY (jl 
ROLLER \ 

BEARINGS 


These Radial Roller Bearings are made 
in sizes up to 25". Intermediate sizes 
can be furnished in both inch and 
metric dimensions. AMERICANS meet 
exacting engineering requirements and 
function flawlessly in service under 
the most rigorous conditions. Write for 
applications or send your requirements 
for analysis and recommendation. 


— 


AMERICAN 
ROLLER BEARING CO. 


‘ A. 422 Melwood Street | 
Forces of Victory , PITTSBURGH, PA. 


Victory “Every Continental Product 


PD, : will contribute to the 





CONTINENTAL -ocnonr comrany 


CHICAGO + PITTSBURGH 
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DIESEL ENGINES 
MACHINE TOOLS 


THE NILES TOOL WORKS CO. 
THE HOOVEN, OWENS, RENTSCHLER CO. 
THE PUTNAM MACHINE Co. 


DIVISIONS 


GENERAL MACHINERY CORPORATION 


HAMILTON, OHIO 

















P. O. Box 1333 





Manufacturers of 


Gaskets—Packings 
Asbestos Millboard—Oil 


Seals—Molded Synthetic 


Rubber Products —Flue 


Ferrules—Shims 


Stampings— Washers 





VICTOR MFG. & GASKET CO. 


Chicago, U. S. A. 







THE ELLIPTOID 
TOOTH FORM 


Eliminates End Bearing — Solves Difficult 
Aircraft, Military & Naval Gear Problems 


END bearing—load concentration of gear teeth at 
one end—is a source of gear noise and failure. Gear 
teeth given the Elliptoid Tooth Form on the Red Ring 
Rotary Gear Shaving Machine avoid end bearing. The 
Elliptoid tooth is thicker at the center or wherever it is 
desired to locate bearing. Machining this tooth is auto- 
matic—a pateated optional part of the shaving opera- 
tion—adds nothing to the very low cost of shaving. 


Smaller, less costly Elliptoid gears will stand up better 
under the same loading. 
Elliptoid teeth have ex- 
tended service life as much 
as 400 per cent. 


* * * * * * * 


WRITE FOR DESCRIPTIVE BULLETIN 


NATIONAL BROACH | 
AND MACHINE CO. | 


REO RING PROOUCTS 


5600 ST. JEAN- DETROIT MICH. 


Far 
ke 
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HIGH STANDARD 
22 Automatic Target Pistols 


BUILT TO EXTREME PRECISION 
STANDARDS BY GUN EXPERTS 























Model B 
Hammerless 






Model E 


Hammerless 


Hi-Standard’s Part 
In The Defense Program 


is the manufacture of machine guns for the army and 
navy, and deep-hole drills for other manufacturers sup- Visible Hammer 
plying machine guns, rifles, tanks, trucks, and airplanes. 
On both these items, we are now in full production. 


THE HIGH STANDARD MFG. CORP., NEW HAVEN, CONN. 

























Precision 











SAFETY SWITCHES Ordnance 
*SAFLEX DISTRIBUTION PANELBOARDS 
* SWITCHBOARDS « MULTI-BREAKER LIGHT- 
ING AND POWER PANELS « SQUARE-DUCT 
¢ MULTI-BREAKERS « AUTOMATIC MOTOR 
AND WELDER CONTROL « PRESSURE, FLOAT 
AND VACUUM SWITCHES « ENCLOSURES 
FOR HAZARDOUS LOCATIONS « KOLLSMAN 
PRECISION AIRCRAFT INSTRUMENTS 


SQUARE 7] COMPANY 


Jelereetoete 





NATIONAL PYEUMATIC (0. 


DETROIT- MILWAUKEE -LOS ANGELES 
Graybar Building New York, N. Y. 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
= CANA 9, ONTARIO 


CANRODR: SQUARE 0 COMPARNY. CRNADOR LIMITED, TORONT C 
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One of the antiaircraft gun 
mounts manufactured by Bart- 
lett Hayward Division. This 
organization has produced 
munitions for American fighting 
forces in four wars. 





KOPPERS COMPANY, BARTLETT HAYWARD DIVISION 


Engineers - Manufacturers * Fabricators + Erectors 


BALTIMORE » MARYLAND 





Government 
Approved Gun Carriage 





A low-temperature bath (300° F.) for blacking 
steel. Time cycles 5 to 20 minutes including clean- 
ing, processing, and finishing. 


Other Black-Magic baths for malleable and cast 
iron, copper, bronze, brass, and zinc die castings. 


Magic-Etch—a dull (no glint) black surface for Bundling Accessories 
military arms; eliminates sand blasting. 














Manufacturers of 


Witch-Dip—a paraffin-base finish dip for rust re- 
GUN CARRIAGES 





sistance. 

Black-Magic is replacing cadmium and other plat- REELS FOR SIGNAL CORPS 

ing operations at a fraction of the cost. HEAT TREATED TRUCK FRAMES 
Write for portfolio containing complete METAL STAMPINGS 


information, send samples for coloring. 


PARISH PRESSED STEEL CO. 
THE MITCHELL-BRADFORD CHEMICAL CO. READING, PA. 


Bridgeport, Connecticut 
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Farquhar Self-Contained Hydraulic Presses 
are built with power to spare—for every con- 
ceivable purpose. Pressures from three to 
7,200 tons. 







These are two examples of recent Farquhar 
Presses, for making aircraft parts. On the 
right is a giant 7,200-ton Forging and Ex- 
trusion Press. To the left is a 1,500-ton 
Forging Press. 








Built-for-the-job — Hydraulic Presses 


Shell Piercing, Nosing, Smokeless Powder 
Drawing. Bending Blocking, Graining, 
Finishing 


Straighteni 


York, Pennsylvania 












ATWATER 


Manufacturing Co. 


ESTABLISHED 1869 


* 


MAILING BOXES 
PLAIN & WITH CLIPS 


MAILING CASES 


Production Drop 


PAPER CANS AND 
TUBES AND CORES Upset Forgings, 
OF EVERY DESCRIPTION 155-mm. Adapters, 


GOVT. SHELL CASES * 


PLANTSVILLE, CONNECTICUT 











SEELEY TUBE & BOX CO. 


ESTABLISHED 1903 
NEWARK, N. J. . DOVER, N. J. 
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@ Hydraulic Presses for Shell Drawing, Load- 
ing, Banding, Nosing and Piercing. 


@ Hydraulic Powder Presses for Mixing, 
Blocking, Finishing and Dehydrating. 


@ Hydraulic Bending, Die Sinking, Extrusion, 
Flanging, Forcing, Forging, Molding and 
Straightening Presses. 


@ Hydraulic Accumulators, Intensifiers, 
Pumps, Valves and Forged Steel Fittings. 









eX me oe _@ee la 


THE WATSON - STILLMAN COMPANY 






NEW JERSEY 
Gp— 2039 


ROSELLE, 








: : rials both into Singer Sewing Machines is 

fra feliotied te the number of satisfied users 

“throughout the world. We take pride in 

de ios thniri iike United States Army, with its 

exacting. Sicincds and rigid specifi- 
cations, among eso customers with whom - 


our relations have been so satisfactory 


“SINGER 























Meets All Federal Strapping Specifications 


For every type of ship- 
ping pack ... boxes [| 





cartons . bales 
crates. bundles. 
skid-loads . carload 
ladings ...Acme 
Steelstrap provides 
effective and economi- 
cal protection from 





damage in transit, re- 
duces shipping costs 
and makes possible 
“‘Bound to Get There’”’ 
arrival of war and 





civilian material. 


Fast-operating Acme 
strap-applying equip- 
ment permits produc- 
tion-line speed in ful- 


filling the essential 
strapping specification 
on Government orders. 
Write, ’phone, or wire 
for complete data. 


ACME STEEL CUMPANY 


2840 Archer Ave., CHICAGO 103 Park Ave., NEW YORK 


Branches and Sales Offices in Principal Cities 
Refer to your Local Telephone Directory 
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AIRCRAFT CYLINDER 
PRODUCTION Inereased / 


Problem: To increase production on rough 
turning operation on radial motor cylinders. 


Solution: Since the work consisted of rough 
forgings 9” diameter by 11'4” long with a 
534” hole, the Model R-14 Lo-swing was select- 
ed for this job because it provided the necessary 
capacity, power and rigid tool support. 


Six turning tools on the front carriage and five 
squaring tools on the back attachment perform 
simultaneously, removing approximately twenty 
pounds of metal. All tools are cemented 
carbide. 

Other interesting features of this machine in- 
clude the air-operated driving arbor, designed 
with six expanding jaws which grip the rough 
surface of the forging hole. During the turn- 
ing operation, the outer end of the arbor is 
supported by the tailstock center. The tailstock 
itself is moved longitudinally a considerable 
distance by a motorized rapid traverse mech- 
anism to give ample clearance for loading 


oe a ee = = fully-mechanical Seneca and unloading work. The spindle starting lever is interlocked 
ate Quick <hange-over Moeskantom making & possible with the air line to prevent starting the machine unless the 


to change the stroke by merely setting a graduated dial. 
Easy access to this mechanism is provided through a 
sliding door on the carriage front. 


driver jaws are closed. An ammeter permits continual observa- 
tion of power consumption. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 








Day & ZIMMERMANN, INC. 


Engineers and Consultants 


DESIGN — CONSTRUCTION — MANAGEMENT 
INVESTIGATIONS AND REPORTS 


PUBLIC UTILITIES AND INDUSTRIALS 


PHILADELPHIA 
CHICAGO PACKARD BUILDING NEW YORK 











‘COLT’S 





















Caliber .45 
GOVERNMENT MODEL 
AUTOMATIC PISTOL 


The most fomous outo- 
matic pistol in the world, 
the Colt Government j 





Model has for years 
been the official side 
arm of the United 
Stotes Army, Navy ond 
Marine Corps. 





3 





PATENT FIRE ARMS MFG. CO. 
HARTFORD, COMNECTICUT 
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AMERICAN ARMAMENT CORPORATION 


Established 1933—“The only privately owned, complete ordnance unit before Pearl Harbor.” 


Field, Naval, Tank, Aircraft, Antiaircraft and Antitank Cannon; Infantry and Chemical Warfare Mortars; 
Aérial Bombs, Artillery Ammunition. 
All of our products are designed by our own engineers; manufactured in our own plants; 
tested at our own range. 


PROVING GROUNDS: CHATSWORTH, N. J. 





6 EAST 45 STREET, NEW YORK, N. Y 


“WORKBENCHOLOGIST” 


(Webster DOES NOT have a word for it) 
-but it’s our business! 








For years we have been designing and build- 
ing work-benches and other shop furniture to 
meet the needs of customers in nearly every 
field. We offer you a selection from 1367 
“Hallowell” Bench Combinations and can tell 
you what your exact total costs will be on 
any given equipment. Our deliveries are bet- 
ter than average. Let us know your require- 


ments. 


Fig. 928 
Pat’d. and Pat's. 


SHOP EQUIPMENT =. 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. BOX €02 
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When flags of states or cities or pennants of societies are 
flown on the same halyard with the Flag of the United States 
of America, the latter should always be at the peak. When 
flown from adjacent staffs the Flag of the United States of 
America should be hoisted first and lowered last. 


Fig. 1 











Fig. 2 








When displayed with another flag against a wall from 
crossed staffs, the Flag of the United States of America 
should be on the right (the Flag’s own right), and its staff 
should be in front of the staff of the other flag. 








FLAG 


States of America 


















Fig. 9 


When used on a speaker's platform, whether indoors or 
out, the Flag should never be reduced to the role of a mere 
decoration by being tied into knots or draped over the stand. 
For this purpose bunting should be used. The Flag, if 
displayed, should be either on a staff or secured to the wall 
or back curtain behind the speaker in the manner prescribed, 
that is, with the union to the Flag’s right. 





MEMORIAL DAY 
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Fig. 10 






When it is to be flown at half-staff, the Flag should be 
hoisted to the peak for an instant and then lowered to the 
half-staff position; but before lowering the Flag for the day 
it should be again raised to the peak. By half-staff is meant 
hauling down the Flag to one-half the distance between the 
top and the bottom of the staff. If local conditions require, 
divergence from this position is permissible. On Memorial 
Day (May 30th) the Flag is displayed at half-staff from 
sunrise until 12:00 o’clock noon out of respect for those 
who have died for it, and at full-staff from noon until 
sunset: for the Nation lives and the Flag is the symbol of 
the Living Nation. 
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d with another flag against a wall from 
crossed staffs, the Flag of the United States of America 
should be on the right (the Flag’s own right), and its staff 
should be in front of the staff of the other flag. 
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How to Respec 


4s or individuals m: 
the Flag of the United States of A 


The following days, and other appre 
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When it is desired to display the vertically with the union to the north 
Flag over the center of a public in an east and west street, and to the New Year’s Day, January 1; Li 
east in a north and south street. Birthday, February 22; Easter Sun 
13: Mother’s Day, (second Sunday 


it should be suspended 
Memorial Day, May 30; Flag Day, 


thoroughfare, 
st Monday in September ) 





Day, (fir 
J September) ; Columbus Day, Octobe 
giving Day, (a Thursday in Nove 
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Attempts to “improve” the appt 
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| Q | should not be festooned over door’ 
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= of the national colors is more a} 
sidewalk, the Flag should be hoisted priate and, since the blue union i 
Flag’s honor point, the bunting st 


When the Flag is suspended over a 
out from the building. towards the 
be arranged with that color upper 


sidewalk from a rope, extending from 
pole, union first. 


a house to a pole at the edge of the 
Fig. 5 


When flags of two or more nations approximately equal size interna- 
are displayed together they should be tional usage forbids the display of 
flown from separate staffs of the same the flag of one nation above that of 
height and the flags should be of another nation in time of peace. 

















When the Flag is displaye 

| manner other than by being 
from a staff, it should be di 

flat, whether indoors or out. 
r horizontally 
tically against a wall, the unior 
be uppermost and to the Flaj 
right, that is, to the observe 


| displayed eithe 










Als may, of course, display, in a proper manner, 
of America either daily or as often as desired. 
appropriate local or national public or historical 
religious nature, may be considered appropriate: 


1; Lincoln’s Birthday, February 12; Washington’s 
- Sunday (variable); Jefferson’s Birthday, April 
nday in May); National Maritime Day, May 22; 
Day, June 14; Independence Day, July 4: Labor 
iber); Gold Star Mother’s Day, (last Sunday in 
ctober 12; Armistice Day, November 11; Thanks- 
November), and Christmas Day, December 25. 


appear- At unveiling ceremonies the 
y other National Flag should form a distinc- 
astening tive feature of the program, but 
draping, should not be used as a covering for 
mbol of the statue. 

The use of the Flag for athletic 

he Flag uniforms, handkerchiefs, napkins, or 
20rways other purposes lacking in dignity and 
r other- respect, while not strictly a violation 
corative of law, is offensive to persons of patri- 
bunting - : 
- appro- otic feeling. . . 
n is the When the Flag becomes soiled, it 
‘should may be laundered with propriety. This 
vermost. is best done in one’s own home. 


Fig. 7 








1 in a When displayed in a window to be 

flown visible from the street, it should be 
played shown in the same way, that is, with 
When __—sitthe _ union or blue field to the left of 
rr ver- the observer in the street. When fes- 
should toons, rosettes or drapings are desired, 
's own bunting of blue, white and red should 
s left. be used, but never the Flag. 


ect and Display It 





When it is to be flown at half-staff, the Flag shou 
hoisted to the peak for an instant and then lowered to the 
half-staff position; but before lowering the Flag for the day 
it should be again raised to the peak. By half-staff is meant 
hauling down the Flag to one-half the distance between the 
top and the bottom of the staff. If local conditions require, 
divergence from this position is permissible. On Memorial 
Day (May 30th) the Flag is displayed at half-staff from 
sunrise until 12:00 o'clock noon out of respect for those 
who have died for it, and at full-staff from noon until 
sunset; for the Nation lives and the Flag is the symbol of 
the Living Nation. 





Fig. 11 


When the Flag is displayed from a_ Flag should go to the peak of the staff 
staff projecting horizontally or at an (unless the Flag is to be displayed at 
angle from the window sill, balcony half-staff, in which case it is raised 
or front of a building, the union of the and lowered as described for Fig. 10). 
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When carried in a procession with States of America should be on the 
another flag, the Flag of the United marching right 





Whenever the Flag of the United it should occupy a position in front 
States of America is carried in a pro- of the center of the line of flags or 
cession in company with other flags, on the right of the marching line. 




















When the Flag is suspended over a 
sidewalk from a rope, extending from 
a house to a pole at the edge of the 


When flags of two or more nations 
are displayed together they should be 


flown from separate staffs of the same 
height and the flags should be of 
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sidewalk, the Flag should be hoisted 
out from the building, towards the 
pole, union first. 
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approximately equal size. Interna- 
tional usage forbids the display of 
the flag of one nation above that of 
another nation in time of peace. 


Fie. 6 


When the Flag is displaved in the 
body of the church, it should be from 
a staff placed in the position of honor 
at the congregation’s right as they 
face the clergyman. The service flag, 
the state flag or other flag should be 


at the left of the congregation. If in 
the chancel or on the platform, the 
Flag of the United States of America 
should be placed on the clergyman’s 
right as he faces the congregation and 
the other flags at his left. 





Attempts to “improve” the appear- 
ance of the National Flag by other 
methods of display, such as fastening 
it into a rosette or using it as draping, 
lack the respect due this symbol of 
our country. 


Whether indoors or out, the Flag 
should not be festooned over doorways 
or arches, tied in a bow-knot, or other- 
wise employed in a purely decorative 
manner. For these purposes, bunting 
of the national colors is more appro- 
priate and, since the blue union is the 
Flag’s honor point, the bunting should 
be arranged with that color uppermost. 
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When the Flag is displayed in a 
manner other than by being flown 
from a staff, it should be displayed 
flat, whether indoors or out. When 
displayed either horizontally or ver- 
tically against a wall, the union should 
be uppermost and to the Flag’s own 
right, that is, to the observer’s left. 
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Whenever a number of flags of 
states or cities or pennants of societies 
are to be arranged in a group and dis- 
played from staffs with the Flag of 
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At unveiling ceremonies 
National Flag should form a distinc- 
tive feature of the program, but 
should not be used as a covering for 
the statue. 

The use of the Flag for athletic 
Flag uniforms, handkerchiefs, napkins, or 
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Fig. 12 


When carried in a procession with States of America should be on the 
another flag, the Flag of the United marching right 


Whenever the Flag of the United it should occupy a position in front 
States of America is carried in a pro- of the center of the line of flags or 
cession in company with other flags, on the right of the marching line. 


Fig. 7 
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left. be used, but never the Flag. 








Fig. 14 

During the ceremony of hoisting or dress with the right hand and hold it 
\ lowering the Flag, or when the Flag is at the left shoulder, the hand being 
passing in a parade or in a review, all over the heart. Women should salute 
persons present should face the Flag, by placing the right hand over the 
of the United States of America, the lat- stand at attention. and salute. Those heart. The salute to the Flag in a 
ies ter should be placed at the center of present in uniform should render the moving column is rendered as the 
lis- that group and on a staff slightly right hand salute. Those men not in Flag approaches the spectator and is 

of higher than any of the others. uniform should remove their head- held until it has passed 
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had no problems of 
game supply. When it became scarce, 
they simply moved on to country that 
had never been shot over before... The 
frontiersmen passed on to us the love 
of shooting, and the qualities that 
good marksmanship develop in a man— 
self-reliance, resourcefulness, and inde- 
pendence. Unfortunately, the teeming 
abundance of wild life they knew is no 
longer ours. 


PIONEERS — 1942 MODEL. There are no 


new wildernesses for us to move to. 
We've got to make the most of what we 
have, by restoring native game, intro- 
ducing new species, developing feeding 
areas, checking disease and destroying 
predators. It takes a new type of pioneer- 
ing—that of treating game as a crop. 
Individually we can do very little. But 
if every hunter will join one of the sports- 
men’s clubs which work effectively to 
help restore and increase the game sup- 
ply, free hunting—and good hunting- 
would be plentifully preserved as a tradi- 


tional American privilege. 
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